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J£JLT£fcoT>>&o H*£9 0 8 ti$*y * V V^-fM h (r? * 'J T% 

* 'J yy&tltkm&Xt L. * 'j h-C<7)N i 0 

gLTv»4 0 HI 1 3©<t?i:, r y ^ U >^<7)7t*6<7)|fe^aSJgKi3 

it £ IS?#Jt 9 0 2 JeiTOjftJSt? l N i <0?)ftJt£j@£ 9 0 4 y 9 x ) > 

> 9 0 8^H0 5<7)^|p]ICN i (DfaWLfeMfffffrti, N i y'JtY L 
t^(o -e<7)!£^ y^t^ ? V >^SESI (fl±t9 0 7<0i(i) rt ? 

[0 0 8 5] 

ioaaSTTC^-T^t, y^'J^Ei (^it9 0 7<7)ipl) (iWT<0^T^ 
, Coti^-Y^H^^N i OHi^Jg, Dlit^llt^N i (DWM&WX^ Zti 

[0 0 8 6] 

L=^ (2 C 0 • D • t/Ci) 
[0 0 8 7] 

-^£^£fti§:*£*£12] 1 4 K^-To HI 1 4tli, fy 9 'J >^*<7)^a 
* 5 5 Oti: LXwmZft-oX^&o ®$L9 1 1 (±, BuISft»^;K*o%^Tft# 
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g|{iJWTv>< 0 itUCttLT. ,a;9 1 2 ^ U >^*gg^l 

^|5jB#tC7'n-y h L/i<7)^-e^^o N i v'J+h-f Ko^S £ "7 y fbk^t 

HtU^tzo ¥ y 9 ') y mmz.lL y izMpitfu > & K— t° y 7-$h itt 
, W7 9 M >^f^^i^i6Tv^ 0 y -y 9 >; 5 5 

0°CT^foTV^ 0 Hi 4^£>;b^£J:d^ ^®Hi9 1 2 <t3f&fit9 1 1 

Stc <£ < -tit^ 19 , n i <dyv 9 yy&m^m Lt, itrfs<7)Sl^#^ 

f n a o o 1 

mm^fo-k^Wsiz^^o f y 9 'J y VmM^milij^^^^X 

t^L&t^, Pp^H(i+^^y-y * V y 9 >; y 9~WMZfc$LL 

y -7 ? »j > 9~&%ummm Kit^m l < z>z\tx$>z> 0 zn 
mxh&o 

[0 0 8 9] 

? y yomwmi* 5 5 or, 4h^l, ^con^Y y 9 y 9~mm mris^" 

mrlSSI^^i: *)nnLtzZ\(Dt^<DYy 9 >^S£I§9 2 1 (i&>2 0 ^m-C\ f£ 
iSHtajSKJ: <b-r-^-e**^> »<7)^l£fi9 2 2 f±|g B H H <b<7)^31^Jt^ 

[0 0 9 0] 

m§E# 2003-3084891 
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* § & V* - Vi>m\t>h £ t K J: «9 W&EAlZfitix. y ft'^ (fifcfflfc*fc) t? 

l§B H H <bBf<7)T--;^Jg^\ 5 5 0°C, 5 7 5°C, 6 0 Ot^^^L 
tv^^; COt #Ofijg>6^iWit\ IS^ON i vV-*M KWxyf^? hri* 

W5t\ ^ffctfjC^ON i '>U-9->f KO^|$^| < &oTv>& t#x.£>*i 

[0 0 9 1 1 

[0 0 9 21 

TtfN i^S(7)TFTWMt^JIB(±, I^tli^o^T#4LT^^N i 
y'Jt>f KO*#£K&& 0 :©^-XA^|i 7 *#8gLfca*<bSfci8i-&o 
d 1 7 OR 9 3 1 fi?V:£&i$&ON i y'Jt'f KSr^ftJfcTF U R 9 3 2 li/J>S 
&±&ON i v'J-*M K£4!iW^LTV>& 0 y y * 'J > ^ft©^ * -X A & 
Ell 3 ^ffl^l&HjL*:^ CtUi. J^L^N i v'J-^-f K^v'J^-T Kff^> 

<Tfi&<b&v> 0 co^e-T-'^tc^o^^jHtrfe^-eti. cot § on i v'j-^-f k 

?^^fca6^^^B#^(i^O^JgfittT-#^Tv^^ fH&dfiBI 1 
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mmmtisWJ K<t>tc£ £ (##9 3 4) KJ: *)#I&I9> -e-o#@R^§v^ 
[0 0 9 3] 

<D± § $ f±^^ H/h £ < (i & £ ^\ |g«WI«7 Lt^/iN i v 

i^yn^f vm&mzxte-tft^y y 9 <; > FX £ TtC^ 19 „ 

[0 0 9 4] 

W Ci7f > ^1" & -nm^hX^^ 0II8C, ftll&Tcft «t «9 ttSf t $ fifz 

^^mm<ommi:y •yit^mmxmmLtzm^mmmt'r^mm^m^ i m 
mtvm&tTFto <r4mmmm<DN immmmt. ^mmxism (tr 

XRF) Hi Off 0^0 TRXRFIi^^tI<7)fiil0nmSSit(7)i$ 

KtDMWtLt^ K (N i S i 2) tlillix y ^ > y v- Y 

t5^#<> *rti&9l<D&m.i' } )-*M K (N i 2 S i^N i S if) lix y f>^ 
M*7h£v> 0 -ecolgm. Jt^#77C#&£;e&J& (N i S i 2) Offii&N i v 
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M^^i;ti^o co^is^mi 9 t:^to mi 9 i$j£&mm^mwwi ( 

SEM) Xgtzt &<7)Wi%.^KX&Z> 0 
[0 0 9 5] 

fam* m^XftWtLtzT F T Zffi ?L&T ? ?■ J /7 h >J ^^II H B B i^i-C(i 
[0 0 9 6] 

^^tcj:^i(i##J^o^5t^(±, (a) *&*it«M±t:^B B B« 
*mfcm*ftJ&1-2>M 1 Igt, (b) # B B B K^S#:/SHIt H H H 'fb^Mi-^^ 

u m&n¥-m®-mznz>m2xmt, ( c ) ^B^s^^^^^-r^HuM 
wo^*#^*oiiiafi^ffitt, mmKmtf&mztifzm&n^mikmzm^xfe 

[0 0 9 7] 

Ig (c) f±. tt«E^*©*jft^#fl5:^J»*^*-taXS«r-g-*, l&ftfeftft 
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^tlfiMxS i y (x>y) «St|^tL^„ 
[0 0 9 8] 

Iff (d) (i, ^x*O{g:0#^#:<b^^ff^LTv^^7C^^#ft!,$ 

^Waf^k^fiMx S i y (x^y) «ti$H^o 
[0 0 9 9] 

TM (d) f±, IS B B H K^*#S^t'@v§LTv^|j!feM7C*^^»J$^^Xfl^ 
# tf >I >: # ? #f ^ L v * o 
[0 10 0] 

^i^:, ^fPJ-rti, ^ y^nm^Em. i-%t>-hr 

o 

[0101] 

[0102] 
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[0 10 31 
[0 10 4] 

i), ^ B w^mi^m^n^^mm^m^xi^<D^mi^it^m^, —k, *m 

[0 10 5] 

» l t^mx^-r & wxt * sb^w k m^-r &x § & 0 is h b h 

W:JfctfcW/h$ T F T«lfrll#K:fcv>Tfk^»lK]BI*: •? ?Wffi-f & 
[0 10 6] 
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^^x*o^M^;(7)^2»Mb^(iN i s i 2 Sj£ (Dy'jt^ Hb^-tz-e* 

^mmt^a±^N i 2 s i Ms^N i s iaiwyn^f Kjb^-c&<2> 

o 

[0 10 7] 

ttz, &2>mm%mx~te, w&n^mfeBjz^cD&^tzi&mt&nmTtmz 
mat. mi^mmmmtfti ztizxnit&n^mfcmz^^tL, m&n* 

, H 1 ^DMS^f? £ t hz X , ^x*^31^StJ^-»^^^fI^^^'?- 
[0 10 8] 

-77 ft K * h o £ H B B £ - £ , TFT <DWMWmffi. 

MMKmtmmmmztitzmi&z *> ^^mMmzisii^mmTtm^m^mm^ 

[0 10 9] 

[0110] 

izis^xit, IS B H H (7)ffi0^^±t: < 1 1 1 > EfewM^W^^ttri/^o SfcKA 
#WKI±, ^B B H M¥*#M^^ H H H <7)MSe[SjO#J^ti, < 1 1 1 > S^M^if-C^ 
, #i: (110) m%lftt (2 11) ffigSffi] X*£:fo<D 5 0 %J^J2<Dff t£^£# 

mKtt&m-mt* 4 mmx*. m&n*mim<Dmmi\i*. (1 1 
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1) K|fij#*-tv\, £*i£*tLT, # B B B K^##Mt~^*7C«^^PLISB H B<b^ 

-^^^^^f>tL^^ H B a K^#moMge[Sj^±tc < 1 1 1 > &%fm"em&zti 

Z>M^ZmjX:W^m2 0 (A) H^i" 0 H20 (A) tc&v^T, 2 8 1 liTM 

mw, 2 8 2 ^m^mim^B^mi^m, 2 8 3 i±^i,s^*m 2 s 

[0 111] 

020 (a) mmjcmit^2 8 4^^mm<ommmz^ 

L> P«1-^^ H H H KIIlt2 8 2 SrjRffi^|fiI*C|pI^o-C^ ^jglMfcL-Cv* < <7) 
■Cafe***, -cot £MJjt7nlHk^t?2 8 4!i, < 1 1 1 > ^!-:^^oti<^ 

0 (a) tc^f ct i c < i 1 1 > ^mdmti&o 

[0 112] 

HI 2 0 (B) K»±, < 1 1 1 > B B B il^^to HI 2 0 (B) tit$bf£ 

(-loo) M^«bo«^jgT% mmi±%M3-*fr**-$:mi-o ?fr-7°2 8 

5U\ < 1 1 1 > B B afIi: &&^ H B H ®-C&&o (10 0) It (1 1 1) I(i< 

1 1 1 > el^ffi-eti^v^^ Jt3K<^/t#>^LT&£ 0 

[0 1 13] 

tfz, EI 2 0 (C) Kti, i^Bl^O^H^^Sr^l-o --T% < 1 1 1 > 

0 < i i i > JlmB^-e^ ^0^-et#e>tL^>i§ B H B ®#Sft)ii-?:-(i, #n (i 

1 0) ®&&Wi (2 11) S^^SEfo] * •) , i*if)OI^#:W5 0%W 

'J y h75**-6 0 

[0 114] 

LO^itli, Witf, (Electron BackS 
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cattered diffraction Pa t t e r n : EBSP) Tfll 
[0 115] 

s<b£. *-5Hjfi^SP.i3^rtt, ii^MWf, ^ H H H s^##M^i^- 

B B B Sm5^^ B B B «^5^«^ ( 
*l£ B B B <bf») ri^^ttK^gSfLao MMx^^*ALIS B H B <tL^|g B H B ®^-^ 
*J»U±, S^lg B H B -eW$tiTioi9. ^^rt^(i^|g B B B «fJ-e*^,7t:i6. I/— if 

>2> o 

[0 116] 

i ^ B B B K^#si^^-<7)^ B B B f[:^teiii-^^ i 

Wi:i5'fv^t4*4©18 (fl©y^'J>^Ig) fc, |g B B B K^«#M 

OfIftO|S B H B Srffl^T^TFTWf-t^ ;HIf£ «tS^7 0I 

[0 117] 

*4v^i, mnmm±.{zw^M^m^m^^f&-t^>mi(Dj:mt, ^ b b b k^ 

*#M^^o^ B H B fk^«1-^^i<7)x;^ («i«3c*) £8§in-r.&!&2«>l*ifc 
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[0 118] 

B B 5 f*i#i *■ mm$M t l /!tft -caus $ n & t^ot, tft 

t± , *felf 1»ffi± K ^ * V - * £ J: 0? K W >f > * -a" tr ffitt^ 

it , ett««±or- hftiSKiJJ:^- hj»j»R±or- 

Lv^ 0 £ 1 coy y * »; y^Iii: «t ijaWW^^^tL^jttJRxSR^^zi^k^ 

m<om*. ¥mfamK&^xm^'&<D&%: tz-oxm*) , t»wcf*#st 

[0 119] 

-i-e, ^ B B a g^*#m^^7c«^^Jnl-^»S2<7)xg(i, lt 

, Ni, Co. Sn, Pb, Pd, Fe, C u bM&titz— MS tzl±WBM<0 

$>titi. ^mx&^tmm^mM&h&o ttih<o*xi>^ mzu i zm^tzm 

iti^-fo Ni(i2ooSii:NiS i2^Mt-5o N i S i 2 ^^^^bb 
m&imU ^^^ B B B «iSti. &&£k*4mv>y4 J r*> mitt WIS bzmML 



&m%F 2003-3084891 



2002-325677 



^-v! 33/ 



£&<7)-<?&&o Lfri>, Ni S i2(i'?-< 7 )f^t^5. 406A (0. 540 
6nm) ^ H H H v'; KMt«gt5. 4 3 0A ( 

0. 5 4 3 0 nm) H^#^i£v^^^>o 0 lot, N i S i 2 *i. #b h bJ?^ 

[0 12 0] 

WO^^a-Cti, ^14fI^^(i#B H BK^#frM^I£B B B^^^B1-^^7C* 

t Lt> Ni, Co, Sn, Pb, P d, Fe, C u frhMl$tttz~mZ tzm% 

X 1 0l4~ 1X1 O^a t om s/c m3@Jg^fEHrtHf Tlg;?$$ *LT£ , 
^-^iS^i LXY-y ? 'J y 7%mLhZ>^\$¥ v 9 V > ^<7)^7n^jftS^2 ~ 

[0121] 

MtSfioigt, ^B^K^^M^^co^^b^^ii-^Si^Tcm (M 

v-x fiit is j: k v 4 >mm * ? i § ^ % £ & on 2 ^xii ( 

Y-y 9 U >^"7e:^) ^iM^6 OlSt, £ 2 oaHR&aSrfTV^tt^i*^ 
i^Kl/^f >fli^ t » $ $ 7 Wig (ft 2 <DY y ? 'j > /IS) £ , £ 
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[0 12 2] 

1^mm± £^ m * ;u-ff ^ y - * i^Klz-i" >fil£ tr i%m¥M 

#«) , r&i4^it±^^- hmm&zvr- v^mm±<oy- vmmz^&, 
r£mmizirM^ y &<D&%mM.mffe lx& n , mmMmzimgkn^-mfem 

[0 12 3] 

mzmmmt LtzT ft xMj&zti&^mfogtwx&^x, tft^ mms. 
®) , mmMi£±(vr- bmmm&xvy- hm%m±.cor- hmmz^*-, i% 

[0 12 4] 

m) , mm$M±.<Dy- hmmm&zzrr- Ymmwk±.<vY- Ymmzs^, m 
mm^irm^'&<D&temm<fri£ lx& *> , x^mf.mzm^A^mwm^ 

[0 12 5] 

*mfam % ftmm t l tz t f t -c»j£ $ n £ * o r , t f t it , 
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mm^mm± k * * ^mm, y-7 mms xx/vu^y wm * ^mnm ( 

If it ti , ^ -v * y - * flit ^ J: yf K v 4 y mm t <Dm^&i% ±*)i>m 

[0 12 6] 

mizxv) mmMi&*<omm7tmzik<7)?- ■* * h v - x - k w 

-XfUtiS itfKW^ >fll£^(i, M^7U^75 ? 1 X 1 0 18- 1 X 1 0 20 a t oms 
/cm^^IgfltLTi/^o ^fiKMLX, Z\ <D t § (Of- -V ^MHUt^&'S 
v^i^-^^;HI^t y-*«& itf >fll£ <7)^^i£#^)l^7E^)i 
J^fi. 1 X 1 0l4~ 1 x 1 0l7 a t om s/cm3fIjg<7)^EBrt^c£Tig;M£;i^ 
-rv^ 0 fct£^3tof-^;MHli££ y-*^c£ct CP KW <£> 

[0 12 7] 

&o i*L«, mmmmsmBizm-r^m^iTtm^r'y^^yyTtmtLxm^ 

t & h X h if, i *UC o v > T Ol^lffl fi^itf * o 
[0 12 8] 
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Lt^TFT©fttt«* 5^)11^ fiH£«i*rt«> 

$m *i>^m2 (Dytm (y ? 9 <; > Y%m) * mm ly?? >; > ^ii £ jmi- 

& H 6 COXS t , ^ 2 ^tf ^ <7)^x* * ^ -V * fl^J&R 

V - y im, FW> Hit hYy 9 «; > ^Hit— h $ -tf £ % 7 <7)IDg ( 

0 2(or > 9 >; >^xfi) < t i>mi-& 0 

[0 12 9] 

^^tr^^n, m^oumzio^^Y-j 9 u yrmt^KDitmii. Yv9^yY 
y - x fiit ^ x rjy $>h\<m. v v 4 y fi+^ > l n rsiifiit ic is v^-cm 

w ymmz&^x&T f t zm^mKm^i- &xmz^&. x 

iEo@£«MXff v -y fiite XZ/VU4 yw&wpta <ti> -gf^fl 

fiJfflLr. Y? 9 y>ft y-y • fw y$MM(ommtimn Mt? - ttfx 

j >iMmtm\\i<zmm<vY y ? v yYmmzww&tztb, y-y- vvjywM 

Z"t<DitY-y 9 'J y Y^Mtmrn-f hm^<D-^mt\t-<-X , Y-y 9 'J y YiMM 

i mmit-r &z\ttfx£& 0 y - * • k ^ -y > lut u > 

®tmm-rzMft<oy5&x~ix, y-y- kw >mmt Lx<omm mw&mx 

ie?l) otmzmf^xo \zwm.z*.zz-tim± 

[0 13 0] 

*fcrlt£MX k * * ^it, y-y. ffite i^Ki/^f ymm, Y y 9>)y Ym 
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[0131] 

£>&v>{±, ^#tt^B±^^$tL7^|$ H B B W^«^^t4fIlti: U:TFT 

«t t^Ku-f y * * > yfcf&z&tr mm¥M . 

SttfIlt±oy- Mg|fM^J:^y- hWKoy- hm«£Hr^> rSttfUt 
[0 13 2] 

xm^^h^-mwrnw-x^-ox, TFTii, mmMm±.\,zj-^*)vm$L, v 
mmnm±<Dr- Y&mm&zxfr- hmmm±<or- mi^*, mm¥M 

kw ymmK^ximm^^x^nmjtm^m^-m^izmmtx^ 

[0 13 3] 

mmMM t l/:tft xm$. 2 frz ^m^nxh o t\ tft«, mw\^mm 
mm , mn&&±<Dr- vmmm&±vr- b&mm±<?>r- v 
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[0134] 

rsmw-h^^- b#feiw±<7)r- vmm^^^, mmm 

*feMi-2>mM7tmz&fr, i%mm<w-y 9 yrmmtfr^^mmt y- 

[0 13 51 

®14^_toy- h^ltm^J:^- hiillor- Mi*^*, rSttlllt 

o 

[0 13 6] 

$ ^ H N i ft h <D #^#^g & v > T f ± , fe&WM K is tt * ¥ y**)> ?W$L 

it^^v^r#TFT^m^:au«^-r^Be» 5 \ v-xnm&xv fm 
, k y - * • k v 4 y mm t am izmm <n¥v* u > vmmm it 
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a, TYT^mm^^^h-rm-^m^L, tti^m^Lx^^mmm^T^m 
m^mmytm^ tz iz^mmt&movrM d ^ & & h x$> z> 0 z 

ttcz^Ki^o zbK, -t^Y? fiyymmt. mmtLxmmitx^ztz 
&ti%ry?i)yymt!zmz*t2>c\ttfr-^z>o -e^ism, TFT(Dmm 

14 £ X 19 h «r t rfX § £ o II L > r 7 * > L 
o \z'ptz < t kffimMmz&^x*^') T (Ml-ttziilElL) <D*mitV3'<ft£^ 
[0 13 7] 

^1X1 0^ 1 X 1 020 a t oms/cm3©I)|t^Ltv^ 0 itU^t 

mOk^i, 1 X 1 0 14 ~ 1 X 1 0l7 a t o m s / c m3mm<r>mmftizix*i&ffi 

[0 13 8] 

i<7)T07*y>t:-^Pa £*£b b bS iOT07*y >k*-^P c t<DitP a / 

p c ^ § ^ c: <t tc j; o TttiHW <b *l£ o 

[0 13 9] 

y. y ? >^-|UtCM *^XA £ Lt(i, Z<DW&X<DmmjtmJZtt~$- h mm 
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TLtH^ r y * y > ^ffl (i/h $ < * t) , jn^ar— $ 

9 fcJte&x^tf>i£iSEj& f & v» iit: L tz t L- ri, TFT <7)W.W}X4>% h 

i§£ u - y * v > rmmz&m z^ttzmmTtntK t f TSHi&Bf ic^- ^ * 

TFTO Sttllit ^flit £ 13 1 1 £ K f ± , ^ O «i£ liTF 
[0 14 0] 

Sfc, i^i^i^S^ttWaS^^fiifi^-eJi, TFTf£1fiM4n; 

v-.x^iti3 .to* Ku-f ^i^tngun^y 9 y y?%i$L*^L, *<oyy 9 y 
htmmt&w&^u^fcztix^&tztb^ v-Ts- yvj y%m±rv 9 y 

[6]±-t^- SfeKttV-*- >^*£®«#Lfl:T?#, TFT<7) 

[0141] 
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A r , K r , X e bmtitltz—mt fc&WB&Sm<Oltt#X7t%i>*'£i tlX V>£ 
[0 14 2] 

*t2>Jj&Xl±, • YV^y%fM<D^mt^m^X, Yv 9 'J yy<7)?ztb<D 

Ta, Ti, Mo^fc»f*Ufcx3fc, 1 1t\*%%<0&£&p ( <r>— mi tzit 
W&Mfr b MRZ ft & z\ ttf mi L^ 0 
[0 14 3] 

l^o z\<D£o%m<vt£<D^mMiz^w : m%bnx^&tmmx£2>o zwm 

HI 8<o^77tN iaiJS3&*<&f0i--6¥ffiro*a8!S-C*-6o ilfrtc^^lEHJ: 

fi> ijloi^CjllltTra (SEM) i?jt,fcfc #<7)®ft¥^-e*^o 
[0 14 4] 

Mffi£R af±, 4 nm-9 nmOiirtf^^ifc^J L^o Ell 9 OS EM 
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[0 14 5] 

^o^2g^k^*ii^a < j^i-7^>^-r^>^4oxfi (ii^-'^'j >^x 
^77 fbfcit m-eMS-f & - t\ ii^'^'j> ^ig tit ottj&n * 

[0 14 6] 
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[0 14 7] 

c\tX\ fmotm* hyy J: 0 &&&&Pi*&^t±Jij?riftfc^-'M 

mitftMf&L, m&<DM2 (dv y ? >j yyimzmm-fz>mx$>z> 0 z\<dm 
jt^fe-eti, y 9 v > rmm*i%mMmu^j&-f z> <dx\ m 2 <dv y 9 v > 
fiLWfc, y y ? y Ffemtmimm^mh-r, ^^m^mtLx^xi, 

[0 14 8] 

ifc, t£m¥M<vv-y\ • KW yffimzyy 9 'J >^7u3f£«]U -f 

tm f± ^ >r * > k - 1? > ^ri k =t «9 t> tt^ y -y ? >j y yytm^mu ztitzv- 
, v-* ■ KM ymmoWMi^tzmft Z*tz>z\tx\ 12^7 ? >; >^fe 

ffl£3l£tf}1--<b£@&U£: Ui/^o • KV^f>Wi, TFTt 

, ^mt^m^^^tz^ yy?>)y-ofz&<Dm2<Dmm*&mm$*^, 

[0 14 9] 

ymmx^\-(Dmmzmm^m^\^m^^mi^^ / m2(D7tm (y 

yf)y y-'jtm) * : mn LYy? V > ^m^Mf&ir & 6 OlfKi, ^ * > K 
- t° > HJ: (9 ftfc>ti^ y y * > ^tc^^JP ^ti/:^7^ 'J > , 
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[0 15 0] 

±^coM3i^-efflv^^>^ «; >rxS?£ Ltli, iff n:, P, As, 

■y ? >yftm*mm Lxr-y 9 \) yyomm&ft&ti&a ztib<ojtm<v*px 

[0151] 

SfcK, y y ? V > VytM £ L T, P, As, S b tf><baS«r*Lfc— ® £ fc(±H 

* >; y^W$L<o^r^mm^) >fzWX% < , K-y-f* r-;>?';y 

y ? V y Fftm) X&h-hK m*.X*'ym$:^Z'£2>ZtX^ MK^y ? V >V 

mMxmmitm^mm < & »9 , & wiii^n-^ h ^ * m > r ( 

Kix^r >mmmizmm<ory ? v y^M^m^^m^a^x x *)$mmx 
$>& 0 z<Dt£<DVy ? <; yymmz^zti&^®.MjLm<Difkfet ttii, sxs 
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i^5j£BHJS1-<5>x3iii 1X1019-1X1 0 21/cm3«, 
^BCJSi-^^c^ti 1 . 5X1 019-3X1 0 21 /c m3<7)aS<7)lEfflt:^^- 

o 

[0 15 2] 

r , x e frhmifntz—mt tz\tm$mm<D^tf?\%mtfmfhKho 9 >; 
y rmmiz z\tih * jtrnm^-t c: -c* m&^mm&tf*. c , 
• h k x & % 2 <d¥ y ? \) y rftmmm^&D \zm < o £ tz, z\ 

jf^ltW:<DifkiXt LT(±, 1X1 0 19 -3 X 1 0 21 a t om s / c m3<7)$£H|*] 

ii^o z\mm fooifkm. -e * tuf , +55- & y ? ? >; > vmm^ 

[0 1 5 3] 

-<w&^&^Ty:. ^2o»^3i^^fv\ i$ H B H g^*#fli^^-r 
^^»7E;*^y y * >ym^t&mmtz>m6<7)j:m (m2cory 9 <; 

-rz>mm7tmz^&. mm<Dmffl%$>%zmi-z> 0 t&LfzXotz^mfcmeym 
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[0 15 4] 

iif, y-y * >; Lt»i, P. As, S b**?>atf*Lfc— ttifctiH 

mS«0^^5J^B^S^^x*^^i-^># B a H K^«#:M^fflv^^i:^ 
If Lv^ 0 £&VM±, y-^UV^iHt, P, As, Sb^^li^:-i 
SfcJia^ttSloSJIB^SMB^JK-r^TcSlfc. B, A 1 ri^Stftifc-m* 
^»±^«^0^^3^B^JSt*x^t**^^t-** B B H «##^Jgi4r 
ffl^i^JL^, y-y^'J>^i'iLt, Ar, Kr, Xei> 

[0 15 51 

i hid 

^WK&tfzmionm.Tfmzmi (a) - cd iffl^tw«t«o 

»TFTii7^r^ h ^*M^$iiP H ^SB^r$lE L^Tj^fiO K 

BIHT^*), (A) - (I) OJi|ItlL^^oT^MXfl^llI«tT-r-2>o 
[0 15 6] 

if, Ell (A) tZTfii- £ o bZ, #7^if 10 1±i3Jilf77X7CVD 

mzx-oxmz 3 oo~5oo nmrnm^m^^m^h^^rmmi o 3 ^ 

hKho m$ 2 0 ~ 8 0 nm, 00 x. If 4 0 nmO^fe ( I O^fijfy 

-rutm (a-sii) i 0 4£j£jhi-£ o ^HM^iJT'ii, mt^s^o^x-^ 

CVD^I^fflK 2ra*ftfij££ 2 5 0 ~4 0 0°C, 0llAff3 5 0ttU S i H 
4 ^tH 2 ^l:M^iLt, a-S i R 1 0 4 Oj&Jgl^T o fc 0 
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[0 15 7] 

>kK, a - S i 1 1 0 4 II±C - 7^ JH 0 5 --tM£ 
ffi^&i&^TcSfte, -vlDV (Ni) . 3ys;i/h (Co) , XX (Sn) , & 

(Pb) , /iJVVA (Pd) . ft (Fe),i (Cu) , 
fc»i«^cttOx**«»a-e**o A (r u ) , n^A 

■ (R h) , tf* S *A (O s) , ^'Jy^A ( I r ) , 6£ (P t ) , ± (A u 
) ««flJfflt?§4o - y^r;H 0 5<D'$mmn&, -•y'r)l'Z°mfr J £fzmmZ a 
-S i 1 0 4±KfiH$U * e-^-JCJ: OSfftSra&Kl 0 1 ±H*&— tc^tf LtE 
J: Off ofc<, ^HJfe^3S-e«±, MtLTIiPi^ytiV^ffl^ 
, m&t LXi*&%m^> il^W- :v ^Wjftjgti 1 0 p p m t & J: 9 iZ Lfz 

m$8AX**> D , a - S ill 0 4 ^M±^>tt«7C*«JKt±, ^R#t^jtX«l^*f 
(TRX-RF) &K<fc «9 % t=3£*L&o #HJfc^jg-e*A, 5X 1 0 12 a t oms 

[0 15 8] 

:oti07--^i: Ltli, 5 3 0 - 6 0 0 o Ce3 0 53— 8 B#IBJ0 7-- 

)v^M^ft^o ^mm^mx^t, —mt l-c, 5 5 ot^4B#Hio;ira!&&3£fi ; 

ofc 0 -^)MMli:i3V>T, a-S i M^MtCj^iP$tL^-y^;H 0 5 7& ? a 
-Sill 0 4ti:ttnt*C, ->';-9">f Mfc* 1 ^ »K ^^ItLta 
-S ill 04 0|§ H B H to ? jitTi-^>o a - S i Ml 0 4 Hm&itZtl 

, l&.H.K'W Still 0 4a t&£ 0 Ci-CI±^^ffli/^:MMi:i «9*§ 

fi<k*fTofe7&*, 7>yf^iItLtfflv^RTA (Rapid Therm 
al Annealing) ^MX^^iti^i- o T & «t v> 0 
[0 15 9] 

mi (b) i:^ti?i:, g^^tii o 4 ammz? -Atim* 
^tsM i o 6 izmirz tx% m i «y? 9 i ; yyxmzn -?<> ^mmnmx^ 
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6 0 fpfrh 1 8 0 & £ t&mt L < , *Hii^ET-fi 1 2 o#-»s 

£*to£ 0 tfz7vlt*mM^r*4 v\£yifLtzm±, m*XWm • WfrL, * 
k? ^^^Tot^o ±U<7)Hm'X *) , 7 Hb'KltlJc 1 0 6 K <fc «K £Sb b b«^ 
tH'f'e^SL'Cv^N i K (#tc^:§^it<7)^(7)^N i S i 2 &$^ 

i><7» tfmiRm^^y^yym^zn, m&fVrjmmi o 4 a ^n^o 

~>i;-9-^f K75 ? i7f >^$MhLT, 1 0 7^££& 0 

£ #<£>&£<7>Ii:&t LTtiO. l//m~0. 8//migIt'*o/:o 
[0 16 0] 

«^t; Ell (C) ^tl^:, MMCi <9t#'btL^^ B H H K^^^l 
0 4a Cl/-f-^ 1 0 8 %mM~?% Z t X\ Z 4 *M 1 0 4 a * $ 

^KSiNfJI'ffcU fti&Vkttfa^Z-ttfzMi&n'rJmmi 0 4 bS:Mtic 
l^-+p-Bsjtx^^^L-C. [HI (B) 3"fbJc3RKl 0 6 izZZTH y 

X e C 1 xJpyvl/-f- (Sfi3 0 8 nm. /^;U^(14 0 n s e c ) -^K r F 
xJfyvl/-f- ($S2 4 8 nm) &Mmx£2> 0 Z<Dt lOU-f-^lf 
i«l 0 1 WftRitti^J:^:^!?^^ RR7J 

<h£, tf-Aco-^l^l. X 7 t:Lti$t^itt\ ISb b bS^MI10 4 

h 0 Z<D£vKLX, IfflOt^i VnbtltzftiMinyJmmi 0 4 a(i, U 

0 4b <h&£ 0 
[0161] 

Ell (D) t^fi^:, igiHeWffJg&l 0 4 b±C7t hPv* h 
1 0 9 ^llt^o Z<7)t£<D-?X? 1 0 9 OgeS<h LT(±, ISb b b 
ft^il 1 0 4 i o 9 izX «9 £*Lfc#tS£&o 

[0162] 
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z<DVi.m^\ m 1 (D) H^1-«fc If l 0 l±^i^J>l 1 0 
K- tr>^-tA 0 do<h ^<7)»; > 1 lOOK-t'^^ftHt 
K-kT^^^fc LTIi7^^7^ > (PH3) jfjniISJ±£#!lx.f;f 
5-1 5 k V t U K-Xfit LT(i 5 X 1 0*5-2 X 1 O^cmA tfflxJfl 
xi0l6 C m-2tL/: o £OXflfcJ:»K HM LTV^fl^^SCy ^ 3fjg| 1 
0 4bt:V>l 1 0 tf&A £ *i, »; > K— 7°ZtitzMi& 1 1 1 £ *t£ 0 - 

(Dm®, 1 l lit, <<*>Y-\£y yiMK <fc 19 &#jHSfiri«Bfc« $ *U IMIStffc 

110 4b > 1 1 0 it K— If *L1"\ M^lg H B B ^^^$ tL^v^ 

[0 16 3] 

8i^M, Mx.(^5 5 orTM^FMo^a^tro^o ^<om, v > v-7°z 

ti&&Mit L fc«J£ 1 1 1 ifiY y9')y Vi3M t L TfEffi U |2^^'J> 
^IS^f^tL-So flit 1 1 ltli-^;u^h7->7°n<J:^ Sr&RS^ffitfMJ- 

Htsit^^ <±#uv^„ ztib<Dtj*mmLx, mi (e) k^i-j^k 
lost, ^en 1 1 4 n^-rj: 9 ^77ffi]^ry * >j 1 

[0 16 4] 

i^Ni s i^Ni 2 s ifoftM^^^) ^\ t--4mm*^m}&-fo 

£ 1 ©y? * 'J > /Igtli^i -C ^ ^56WN i S i 2 ^N i S i * 
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2ftJK*1g:«$tL^o -7^^ 1 0 9 KJIfrftT^fc^OigJIK^^ 

mi 0 4 b^*5»t*-y^^«J9Pti, ^^t^IIMft (SIMS) Ci») 
$lJ5c L/c U^>5X1 0!5 a t o m s / c m3fIJglz i Xi&jfcZ tlX & *) , 

[0 16 5] 

S H B a f^^lIl 0 4 b OTm^iiLtti 1 r^i^tr? o 
±&<DJMK& 19, [HI (F) i:/Tti9C> f£KTFTtf>fc14IIit (V-X/ 

k > fiM, f - * n-wt) t & %> m%k<D&& %>r 4 mm 1 1 5 mm £ n z> 

o 

[0 16 6] 

±u<DfemMmt%z>m£hn / r4mmi 1 5*«^«t^:ff$2 0-1 
5 0 nm, ii-eii 1 0 0 nmvmik'yjmmzr- v&mmi 1 6 1 im 

t^o »^II«Cli, iCtliTEOS (Tetra Ethoxy 
Ortho Silicate) ZWMt U Wt&tt i> K&«i&JK 150- 
600 °C, *f$L<fi 300-450 rtr, R F 7° 7 C VDftt^H • i£« 
L/to *^>^iiTE0S £Zm&£ Lt5f-y*>^ 1 1 & K«JEC VDfei L < fi 
fECVDftiaot, 3£lKfiJg£3 5 0-6 0 0°C, SfiKli 400-55 
0°C<h UMLTU^o 
[0 16 7] 

* >^ftt:J:ot, J¥£ 400-800nnu 0dx.tf6 
0 0 nm<DT)V< A £j£M1~&o 7;^^^Al^/^-->^Lt 
, y-HIl 1 7 S-MtSo ££>K, C(7)7;K-^A(7)ti^iI^^i 
SHfcLT. ilt^tii 1 18*Mn, ^ cotJc.^^EI 1 (G) Hffi^i"* 

o - ^mmmm^m^mTT^mm^mmTFT t Lxmm^ti^m^t. 

WtX2 2 OVi-CtEtHf, WltlStWLt^T^^o tfbft/c 
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BKtt&S 1 1 8<vm$te3 0 0 nmX$>2> 0 «-<Z)I^tt>/i 1 1 8 fi, ie<£> 

X\ * -7 -t y h y- V mM(Om £ & ±iePf ^m<bX^IT-^a6 £ £ ^ ri*T- # & o 
[0 16 8] 

IU1 (H) ^t>F-e>^CJ:ot, y-MIl 

1 7 t^(Dmm<Dmimm 1 n^^x^ Lr^fi^^NM^t/ c; >) 

1 2 3^aAt^o Y-\Zy>f1f7.h'LX, 7 * 77 J y (PH 3 ) Jp 
ifSJ±£6 0-9 0 k V, 00 x. 1*8 0 k V. K-Xfifc 1X1 0^8X1 0 15 
cm-2, ^x.|f2 X 1 0 15 cm- 2 it^)o TOW&A£*l£ 
flit 12 4 TFTWy-x/Kl/^ >fit t & h , }> 1 1 7 i3 J: 

tf-e-OfflH^aRffcJi 1 1 8 SWWa^&ASfi&v^J* 1 2 0(±, & 

& if- t LTfiX e C 1 x^->7l/-f- ($S3 0 8 nm. / * ;i/ * ipg 4 0 
n s e c ) fcffin, J^/U^r-S&JS 1 5 0-4 0 0m J/cm2, jfr £ L < ti 2 
0 0 - 2 5 0 m J / c m2"C'M^fto /c 0 >!<7)<h# x * *-;HUt 1 2 0 Uti 

IH&ttZtLb^o -9 LTM$tL7t:NM^» (V >) ^« 1 2 4<7)v- h}£ 
tfifi, 2 0 0~5 0 0 n/Dt^o^ 0 
[0 16 91 

jR^T, HI (I) lZ7jk-?£ 9 J?$ 6 0 0 nmgjK<D^k^>f f|Jg|**V> 
J±S*fc^>r3RJR£«IW«i*JRl 3 2 <h LtMtSe Mit^r 4 mm* ZWi'k 

> £ <DffiJ±C V ^fiflfJEEC V DftCio Xfc&LttiK. gi««ttt:ft 

tL/z^$t^iiF B miW^#^tL^ 0 Sfc, S iH 4 tNH 3 ^III-^tLt7 , 7 
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52/ 



[0 17 0] 

Htf^>i7;K--)A<DIlICJ:orTFT<?)ti • £H 1 3 3 ZfiZf&t 
«; 7li: LTfWbft&o $TFT 1 3 4 ^IfTFTi: Ltfflv^f^tctt 

9 -f > £f» & £ £ K & t) , 7-^/U7^/^iMt ^r^fS-S^tt 
[0171] 

Srfrv^ HI1 (I) i:^tTFT13 4^$^ 0 £ blZ&EKI&CX. T 
FT 1 3 4 ifiitilW-C, TFT 1 3 4 ±lZ&fc*j Zfrbtt&tim 

[0 17 2] 

&±(DnnMmK Lfcri s o "Cffc« LfcT F Tl±, *#«/*^ftiS**3 0 0 cm 

^7C^Srfflv»-f L^z^OT F T £it-<T &^r< m^M^ «K T 

FT©^M$lil/l 0 0 0 0flmT"C**K «9 < ft±1" 

[0 17 3] 

(m 2 mmmm 
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[0 17 4] 

JTFKfc^T, d2 (A) ~ (I) H^1-<7)^\ *IIfit^tl>NIT 
FTWf^KieSr^t-WfiBiat?**), (A) - (I) OMSK Lfcri*o TffcJUlll 
j&fMfcfciHrtSo 
[0 17 5] 

[112 (A) iZH^X^ S«2 0 1 CJitT^* #7^S«^I*S:ffl^ 
§ -So ^MB^-e(i©T^7J ',) #7^it^ffi^f: u ~com y $, if 

7^i^in 10-2 ot:eftfiv>iajs-e*f>^i:i6it*asaLr^v»-c<>a 

mZT&f&lr&o $iiilt*l±, 0Jx.W\ 7"7X7CVDStS iH4 x NH3 
, N2 0Ottfl-^^<bf^»$ix*Si<fca'fty>f*lil«:, refill TMI 2 0 
2tLtilL, -e-OJifcEfilfc^XvC VDSCi 0 S i H4, N 2 0 4r*t 

mxxt Lti2(7)Tttii2 o 3 zmmmj&Lfzo c\<ot^<omiTmm2 o 2 

0@HtSlfc^itJgi<7>flilJ¥f£, 25-200nnu 0Ox.tf 1 OOnmH, ^2 
T&JH3 0 3 VMftmiktrJmmvmmt LTfi, 2 5-3 0 0 nrru CTx.tfl 
0 0 nm<h Lfc„ ^:7°7XvCVDSt:J:oT, Jp£ 2 0-8 0 n nu ^lilf 
5 0 nm^Itt (II) co^Jf^Hfll ( a - S il) 2 0 4 £j£Jjrf£o * 

1T«2 0 2 , ^2T*II2 03, f Lta-Sil2 0 4<?)3i^^t: 
mi" - <h & < ML-Oftl! Lfc„ 
[0176] 

^v>T, a-S ii2 0 4»CttjSt7C3H*iSJnL, flPfMS =Ht 9 o a-Sii 
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in 2 (a) co»^it^a-s i 2 o 4mm±<D-y^)i/mm*ikmmytx 

mfrffi (T R X R F ) <t ») fllJE-T * > 5X10l2 a toms/c m2gj£ 
fz Q 
[0 17 7] 

-<7)»^Sfi, 5 5 0- 6 0 0°CT3 0 4 HtKW7--^I^tT9 - £ 
Lv> c — Mt LT 5 8 0t!:t 1 l$rao*ra!&&Bl£fro 

feo ^OSn»^atwi3V»T, a-S ilili:a?ttf:-7^^2 0 5^a- 
S i 12 0 4 v'Jt'f K<t75*fei »K fti^^LTa- 

S i 12 0 4 (D^it^mfr-f %> o %<Dfe^ a-S il2 0 4(i^ B B B j^^ 
^^ / r^mm2 0 4 a <h&£ 0 
[0 17 8] 

Mv^T, IH 2 (B) fiPittoatcJ: ^t#<btL^^ B H H g^-r^SI2 

0 4 3 (^-^2 0 8 «rjffilfr4ifc-e, Z<7)&&%*'(mm2 0 4 a 
«b KSiPSJIfl: U IS H H H tt^[^±$^/c|g H 3 H S^^*M2 0 4 b ZfctfL-fho z\<D 
t S©l/-f-jfct LTti, XeCU^y7l/-f- (SS3 0 8 nm, 
*«4 0 n s e c) fcJB^*:*, V-^-^JSItaM^ 851*1$ 2 0 0 

-4 5 0°C, 00*. #4 0 OtCteL, i*/Mf-?&jK2 5 0-4 5 0mJ/c 
m 2 , «x.ff3 5 0mJ/cm2 T-H3JtL£o f fc, ^flM^.Tii, Vf- A-tf- 
>fXttiS2 0 1MJ-C 1 5 OmmX 1 mmW^t & & J: ? MM£*lT 
&<9, ftR^|6]t;^LTSit^[p]tC 0. 0 5mmOX7" y yi|iIT"Jli^:^^tfo 
fc c 1 - ^ H e B M^-r*)ll2 0 4 &iZ&\,*X. ft 2 0HI<7)P- 

B B B Sf W II2 0 4 ai±, U-f-lWi: «fc SftHMtftfit:: «fc *) *§ B H H «^g: 
X t)m&M%&M,K / r-(mm2 0 4 b tte&o 
[0 17 9] 
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cfcK, EI2 (C) lZ7jii-£7^s IS H B H S^^I2 0 4 biI^7Httt^ 

m 2 0 6 t:it^tt:\ il^^'J> VTM^ o 0 ^mmmm^a, 

1 : 10^'7 7 7-K7-7g (BHF ; 7 y itfcmmmfo 5 %) 

j: i %mmv>7 v itimm^m^, 1 om-h 3 o#fijg-c&.5> ^ t 

L < „ 1 5#-e^a^tf o/co : 1 0 b h Fmm^ 

Ltv^N i ->'j^-f K (#tC;*;£&:fJt<7)& i S i 2 «^&^) ^3S^ 

tor^^v^***^ j mWk2 0 4 b Kfi, fib <V v U 

ttS t LXliO . 05//m-0. 5 // mflJg-C&o fc 0 
[0 18 0] 

*£ B H H 5C^fij]||2 0 4 b^®£ig$l$Ht1-&-<bT% x-vf-Z/yTs h y 

'*-t*z>mvr4mnwk2 1 2*mm-t& 0 m^tv-^mm2 1 2<o^\,t, i§ 

B H B «^«I2 0 4 b^Mtc^v^TK^^i-^-^T^f ot 0 iWtlOtV 
WiiJSiti, 5 mg/Ll±t*4:y*ii L < , ^Ilfitli 
8mg/LtUo IS H H H 14^-r*fll2 0 4 b ^tMK*3tt & * y*>7KO«#B#^t± 
, lfrtLtzo «£ ^'MMtaWAt'r^ iI2 1 2 *3l*t*K*±, * v-^tM&SO 

ffiTK, is H B H ®y-r*«i2 o 4 b»g*»^Koti3< rt^ii l^o 
$HifIt(i, y itjkm*^t*m2 o 6 i oy? * «; >^iig-e 

112 1 2<omM-*frit^) yv-CiMJeLfcfcd^ ^3 0At*ot 0 
[0181] 

m2 1 2^:1^^:, 7'7Xvc VDftt:± 19 , V y a - 
S i 12 1 3 £fM1-&o -O'J >&&tr a - S i * 'J >^i*LT 

atg-r^o C^i^'J^^^^fa-S iI2 1 3<7)M(i, 7*7XvCVD 
•S^rfflK V7> (S i H 4 ) i:7^7^> (P H3) £tf®-JfXtLX?T^tz 
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o - <om, a-s 112 1 ><Dmm*. y * * y j > a* <vm.mitxa 
mzmz-tzz tnmt&-c*!>&o *nn%mx^ ph 3 /s i H$tst}£*z/ 

10 0t LTfr ofc 0 -c7)h^cOa-S i 2 1 31t(D'J >jftj£(± 1 %SJlT^ 

sbhtiho i©t^li, ^IM^tLT, ±ffi2«H>^sK7> (B 2 H 6 ) * 
2JDx.*U;r«i:v\> ')y<DiXt>*)\z, Ar^f^Tcf^^ld^AL, 

C tt e> <T>ffa1T7s ttiZ Wm<V a-S iltLT^v^-^'j> ^^jW 
<b*L& 0 C(Oti#i2 (D) \zm^^>o 
[0182] 

zixttftn.&m%Tizxm2<Dto&Mm*?T%?o *mmmx\$, 
m^ifmmwm^zxm&mT )i<t&mzMLtzo z\ot ^^m^mr--^ 

<n&ftt Ltli, «£4 0 orej£fc&fftLfcJR&><b, 5 0°C/5^tb 3 0 
7 5 0 roz^JST 3 0 1 5^, «fc 0 £f £ L < Ji 650-700 °C<D : &mx 1 

#~i o^iait^iu^o ^w^j^io^Tfi, tmmumpzm^- 
xfrftx-^m^wizntzit. mfa&ippuzwA-rzmmzxyYv-fr-rzzt 

(±-ttfoML, ^S^K^T, *«2 0 imrnizMi%.Mt&Ztitz&mifA 
[0 18 3] 

±IE^iilfeT--;v^an«t 15, l> >£^tra-S i!2 1 3^TS^Ite e B 
ft^ffl2 0 4 b^O- yy-)\<2 0 5 HI 2 (E) <7)^£P 2 1 4 
^_h^-(p]tc(p]^oT#»j$-ii-^o :wtl-7^;HiIl«t^iI2 l 2 

(nWUfthtKbte^o U >K <t 19 a - S i 12 1 3 *i, --y^/K^H^flt^i 
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•3, I^Wi^Ltv^cN i ->»;-9->r K fcJJtOfcO^N i S i i 

2 s i ^<D^mm.m<Di>(D) *k Y^mm^^mmLia-to ztKb^mmitm^ 

Y-y 5 } ) 2 1 3 tcSftfjLTv^ TOi:, H 1 <7)^7 * V >^*X@T^ 

i"Cift^o^h$4I«N i S i2^N i S i^Ni 2 S i^fii8iiftj£Wv"J 

L B B S^r^H2 0 4 b<O-^«t -^'ft^SIMS (SIMS) 
i:i ^PJ^Lfch 5 x 1 0l5 a t oms/cm3ejRH*-CiB:*$n-CiJ») 

, taraojfeTK v^oxs-eh o /~ 0 $ £, £ i -climes -Y $jg 2 o 4 b izft& 

[0 18 4] 

y-; * i; >^Jf-eab* a - S iR2 1 3 ^fflW^yfv^t-S 

ffiwfco y-y ^ 'J >^H<7)a -S i!2 1 3£I&3:L£^ BMfc*->f3fcHI 

^3tfffi|2 0 4 b tl^ttO** 1 I 1 0 K7-;» (BHF) 

[0 18 5] 

*<e>&, m^MY^mm2 o 4 b©^w^iiufwiHT% 

_tSS<0I*Ifc<fc 0, H2 (F) H^-fid^ ||i:TFT^fSttfJ| (V-*/ 

o «v>t\ zKh<7>mK<7)%i&m-4mm2 1 stm^y- vmm2 1 6^ 

j£1"£o h^*tJjfl2 1 6 LT(±, J?£ 2 0 ~ 1 5 0 nm«t'f» 
ftiK, ii-C»± 1 0 0 nm«^^fI^TEOSi:it^^ll-t L 
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BfvT*C 5 0 0 -6 0 0°C-ei ~4Bt^OT^--;v^^f o/io 

-Cii, 9 V >^taot, H?4 0 0-8 0 0 nm > #!lxJ£ 5 0 0 nm 

7c5R*«*Ki!H?* £ t K X *) mmmtffa±.-t& 0 

[0 18 6] 

|H2 (G) K7F-f£7K, 4 3r> R — k? > IZ iot, y-M-f 2 
1 7 LT^tt^^fMSO^^ C; » 2 19 ZmA-t&o K — 

t?>mtLT, 7t^7r/ (PH 3 ) iME^6 0- 9 0kV 

, #!lx.(£ 8 0 k V, K-Xg& 1X1012-1X1 0l4 c m-2, 0|x.ff 8 X 1 0 
12 c m-2<b1-& 0 iOISCJ: 0 itOt^H2 1 5 tCjSV^T, 7 J -ftl2 
1 7Ca*5*ir^4v»M2 2 1 Kf±1&2ftai<7>'; >2 1 9rt ? &A£*u hm 
S2 1 7Cv7^$tL'J >2 1 9 ^±A£*t&^fIlt2 2 0(2, f CTFTOf 

[0 18 7] 

«v»t\ HI 2 (H) H^-fJ: 9 ^> 7 J ~MI2 1 7 £-[11*9 A£ < Wl X 9 
£7* M/y^ M:i^ K-tf>^v^^ 2 2 2 £f£&t&o ^<£>f£> * > K- 
VyyfeKZvX* hv^^ 2 2 2 ^vy;y t LT?SttI«CTIttl (V 

>) 2 2 3 ^iHSCffiAtl.o K-t?>mtLt, 7*^-7 4 > (PH3 
) JDllE^6 0-9 0 kV, fiJitfSOkV, K-Xf^ixi 0^ 

-8X1 0l5 C m-2, {ajx.«T2 X 1 0 i5 c m-2<b ^<7)TMK£ *K ftsftJS 

CT#£^ C;>) 2 2 3 ^A£*i£fIf|5c(2, fllCT F TOy-^/ Kl"f >fl 
it2 2 4 t&£ 0 S14?f it 2 1 5 fc*5V>T, I'V* hvy;^ 2 2 2 KHfrfU M 

mm<o <; > 2 2 3 a ? k- if > r ztitcfr-otzmm*. \&mm^ >; >^&a $ a*: 

««t LT^«9, LDD (Lightly Doped Drain) ffi$L2 2 
1 *&l&t Z>o Z(D£oK, LDDli2 2 l»t-6^tt\ ^V^)H$M 
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i«<7) - ^ mma&mx # £ ^ * * h * * v r k * h'-^^m^h - t 

^-C £ T F T Offl ^|p]±-C § & o 
[0 18 8] 

^fctc, K- kf >?(Dtztb<D^X? t Lxm^tz?* Y h 2 2 2 £P£*L 

^ H B H tt£e£#£-££o £*>l&, ftfflf LTIiXe C 1 x^i/vW- 

■9"'- (fcft3 0 8 nm, ✓ 4 0 n s e c) -X^l^-M 1 5 0 

-4 0 0mJ/cm2, ffH<(i2 0 0 - 2 5 0m J /cm 2 X^MZft^ £ 
o -9 LtM$ti/:NI^i ('J >) flit 2 2 4<Dy- hjfiiftti, 2 0 0- 
5 0 0 n "9 x MS K 'J > t^&A $nf;LDD flit 2 2 1 <D y - h 

{±, 3 0~5 0kn/Dt*ofc 0 
[0 18 9] 

m2 ( I ) H^i-i ff£ 4 0 0 ~ 1 0 0 0 nmSfOMt^ 

ii* 4 v» (±t^b^ f 1^:1 2 3 2 fcLTJ&J&U -tL^3> ^^ h 

oTTFT^tl • 3 3 ^ff^f^o QitT 9 >mii. 7 ;i/ 5 .=• A 

swiK:t£iH-£<^£^iti-£gift^/^ rut vx%mhKz> 0 $tft23 

*fl^f-C3 5 0t, 1 ^Bi^7--i^ffv\ |H2 (I) t:ifTFT2 3 
4S:IliH4. T F T 2 3 4 S Wt?, TFT 

[0 19 0] 

\^L<o%imm^ u:^ot^sL/:TFTi^ & i mmmmxi^m l/:tf 
FTizmm Lfztzz, tiEifc&Kx vftmLtziiVizjt^xmmttb&wbfriz 

ffiiE# 2003-3084891 
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(o m n / < * & hnrz 0 

[0191] 

(# 3 ^S*fc0fil) 

h nft^;HTFT^ P ft^^lTFT^tlilCiiL/:CMO S«jtcO 

m&*if?* «± jcf^»-r & is k o v> r . * tf 9 o 

[0 19 2] 

HI 3 £ J: Xfm 4 (±, ^HJ&f^Tlfe^i- <S T FT<Df?MlMt:7FlrWimmx-$> 
«K 0 3 (A) 3&*<b (E) , g|4 (A) frb (D) OJKHLfc^oTXe^lS^ 
iifrf &<> 

[0 19 3] 

EI3 (A) CioV^T. 0 1 K^fir^U #9*aMR£ffiv*fco 

£\ tf7Xmfr&£ *) i> 1 0-2 Or^IJti&vnaS-e^fb^D^^MSLT^v^ 
Tfc&v» 0 COM3 0 1 OTFT^Mt^ilCli, *^3 0 1 ^<W*£ 

OTAkM^ff^l-^o ^tttf&BTOi, #!l;U2\ 7*7X-7CVDfttS i H4, 
NH3, N2 0^#^^^^^tt^>^ba<b^^^M^, Ti(OilTi 
!3 0 2 tLtML> -e-©±Kraij|K:/?XvC VDftKJ: «9 S i H 4, N2 
OZtfmifXt Lti2<7)Till3 0 3 Zmmfc&LtZo iO^^lTtfll 
3 0 2 (DmitrnVr -f ilOiUli, 2 5-2 0 0 nm, ^!l^{f5 0 n m <h U 

i2Tti3 o 3<om^tmi\:^^mm<ommt lt^ 2 5-3 0 0 nm . #iu 

tfl 0 0 nmt Lfco *HttSSP.-e*±. 2Jf OTM£l£fflL£:^\ ffiUlfBMt 
[0 19 4] 

2 0-1 5 Onm (fiP £ L < t± 3 0 - 8 0 n m) Oi^St^MISItiS*: 
m-fZ^-imm (a-Sil) 3 0 4 £, 7°7X"7C VDfe^^^S^^ 
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5 0 nmOJl^C^L/Co ifc, T«g 3 0 2 . 3 0 3 ti B B 0 S^r^il3 0 
[0 19 5] 

^CH, a - S i JH3 0 4mM±izmm7cm (*^*fe^T*l±- y 3 0 5 

-S i 3 0 4_ti::fS#U *t??— K«fc <9 3 0 i _tK*&— 

fco -(7)^^IU3 (A) (DVtmizfflMir 2> a Z<D£ o izLXWi1mZtLtzW3 ( 
A) (OtmitZ&tfh a -S i 3 0 4^M±0^**;U«jg££Rft:£ftXi|ft#tfr 
(TRXRF) ftCi i9S95Ei"*t, 5X1 0 12 a t oms/cm^St^o 

& mm * m^-r & ^mm\- k , ^xvK-e> & l < t± * > * 

[0196] 

Z\<Dt£<DM&Mmt LTfi 5 2 0-6 0 Ott 1 - 8 B#P B 1<OT--^#L3S£fi : 
9o $IIIIt*li, —mt Lt 5 8 OtCT 1 BtF^Mjll^lfo^o zco 
tia&MW'is^T:, a-S i fll^M^^SD^tt/j-y ^-;U3 0 5 7i ? a -S ijg|3 
0 4tcratl»t*^ v'Jt'f Kftri 1 ^ 0, fa^iLta-S i!3 
0 4OgM^IfffSo -e-O^m, 113 (B) t:^fJ:9t:, a-S iI30 
4t±*SSfl:3*U *i!i B H H g^St§|3 0 4 a^^ o 
[0 19 7] 

^tc, 03 (C) C^ti^:, l/-f-*3 0 8 ^s|fnci:t\ CLOig 
h b bS^ ^ f 1 3 0 4 a ^ ^ f) t:M H B ait ^^£ H E H 14£ft±£«o I<^t# 
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<7) U — -*f—Jtt LT(i, XeClx^yvl/-f- (M3 0 8 nm, 
4 0 n s e c) £fflv>fc 0 I/— *f-jtO|S#t*#»±, *«J0lft»i*1*, 
-tPJK 2 5 0 -5 0 0mJ/cm2, 00*. 1*4 OOmJ/c m2^BB|tLfco 
Aff^ftii, 0 l^M-C 1 5 OmmX 1 mm^Ptt^J: 9 KJ&M£ 

*iT;J3*K ftR^WtLtiil^[p]i:0. 0 5mm^f7^Bt?0*jl$S: 
*Tofc 0 1-**>*>, ^ B B H®t^fI3 0 4 a£>ttifttf>— j£tCi5V»T\ ft 2 O0<7) 

tzft&IVr 4 mi& 3 0 4 a (i, *f-JRUItfc «fc &?gttBfl:®BK «t D &££:Pig 

e C 1 x + yvv-f-, YAGU-f-*fcliYV04 ^-f-^fflv^:^: 
[0 198] 

>kr~, 0 3 (D) t;^i~J:d^> m&'%'r4mWkZ 0 4 b^ffifc? ? it?m^ 
&trWL3 0 6 Kiti £T\ U f^ZDgfcfr? <, ^ifitli, 

6 0^«b 1 8 0 #SST^-& «! t £ L < . #£SJfc^g?"CU; 1 2 O^trM 

fcf>*£*£frofc 0 ijEOISC J: 19 . 7 7<b7fc^m3 0 6 «t 0 , *SH«^>r 
fltt^L-C^SN i ->U -*M K (#^7v££ifc<7)*>O^N i S i 2 «^> 

7&*a^W»CJLlX^>^*$tL, ^ B B B f^^tl3 0 4 b K»±, itLtbCO 

«h %<Dh%:(DWMt LTiiO. OSyt/m-O. 5 ^ mjgJg-C&ofco 
[0 19 9] 

-?-<7>^ S B B H f^^fi3 0 4 b<?>^fcffi#£l&*LT£TK$Mlt£fi : % 
±IBOX®HJ:«9, 03 (E) K^-Ti^K, f t:nf t^;HTFTt pf t 
^.;i/ITFTO f&tt^it (V-^/KU'f > flit, * * ^fUt) t & £ AVHD 
^ B m'r^mm3 15nUl5p t&J&J&ZtiZo 



mSE#2 003-3084891 



WM 2002-325677 



^-v: 63/ 



[0 2 0 0] 

nft^MTFTt p ^ ^ ;^MT F T co^ttll^O^® L§ 
v^itff^Mit^iKti XI 0^-5X1 OiVcm^JKOiftJK-CpM* 
#4t^^»7nitLt^n> (B) »LtU^o (B) 

[0 2 0 1 ] 

>X\', ±.%Z(DmmfMh^h%^BWr 4 fi3 1 5 n, 3 1 5 p ZWo <fc 9 K 
J¥2 2 0 ~ 1 5 0 nrru ZZXIt 1 0 0 nm«t^fl^^- M6tl3 1 

m 1 1 i> Kmm&m 300-450 °c-e, rf^xvcvd fe-zsm ■ l 

[0 2 0 2] 

->»Lt, y-M!3 1 7nt3 1 7pMn o iWtl^Hl.S 
^^iVtLtli, 9>9fr (Ta) & £ ^ > ^ x > (W) , t'J7f> ( 
Mo) (Ti) frbMlffcfzTtm, itz&1R&x%i:±!8L ft t 

h\ f^y'JtO\ t'J/r/y'J^ KSriiLttl^o 

(i, * >?*X7-> (W) f?£^3 0 0-6 0 0 nm, ^x.tf4 5 0 nm 

<> Bfe**JK*3 0 p pmJJlTtt4:t-C2 0/< O c mJ^TOJt^fg^^il 

[0 2 0 3] 

04 (A) KTjkirXo 4 K-^'/^ftiaot, t*-MS3 
1 7 n <b 3 1 7 p £-7 7^ £ LTf&14^i£KNM**fc^ ('J >) 3 2 3 ££A-f 
&o K-ev^fcLT, y**yj> (PH3) M«EE£6 0~ 
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9 0 k V. 0 k V, K-Xf^ lXlO^-lxl 0 16 cm-2, Mz.iX 

6 X 1 0 15 c m-Zt-f&o ie<^N^^l/MTFT<^14ffi*3 1 5 ntli, CI 
(OIMK X 0 . y 3 2 3 ^±A £ ttfclR^ 3 2 4 li, ttnft^il' 

ITFT<7)V-X/K1/^ >fl*t£&l9, MS3 1 7 n^-7^£*L'j > 
3 2 3 75 ? r±A^tL^v^Iit(i, fjH-n^^MTFT<7)^*;l/fIit3 2 0 n 
£:&&o ^<£>i£, fe(DP1-v^)PmTFT(Dffimni&3 1 5 p nkiwi^'j y 
tf&XZti&o ztii±, ^<Dmfk&^m\Zfotzi)y*yy9^yyjtmtLx 

mm u m«o^2 ^MMxfi-ey-^^^ k w >fii^^^y 9 

[0 2 0 4] 

04 (B) H^J:-9^. ttzWitzK^ ^Onf t^^aTFT<5fitt 
flit 3 1 5 n «fc 9 K 7 * h P h «t & K- t: > * 3 2 5 £f£&t 

* 0 4 *y v-^y^mzx-ox, uzs^h^x? 3 2 5 tfe<Dp 

f + ^;HTFT<oy- h«^3 1 7p^77^UT, pf^^;HTFT<7) 
i&tt««3 1 5 pCpi^4t^^tl 3 2 6 ^ftAt^o K-tf 

>mtU, (B 2 H 6 ) JniSmJ±£ 4 0 k V~ 8 0 k V. 

®lx.(£6 5kVH, K-X#t±5 XI 0 15- 2 x'l 0 16 c m"2, 1 x 1 

0 16 cm -2^^-^ o ^oxfltcj: 19. ftj*J£K**5£3 2 6 rt ? V±A $ *Lfc^# 3 

27*1, mmij^y^-v-^y^izxy), NmfrbPwuzm&*%M2-*t. & 

Cpf t^;HT FTOV-V K W y$¥Mt% , r- MS3 1 7 p 
* * $ $ v^ifttt, f£<7) p * * ;HU TFWt^ ;Hf ft 

3 2 0 p t%Z>o JifEOXfiil^v^T, f£<7) n I«^IT F TOfgttfUt 3 1 
5nli, 3 2 5-C&mmt>tiT\<*&tztb, * VWi 3 2 6 l±£ < K- fcf > X 

[0 2 0 5] 

k?>r*ffv>, nSOfc«ft:^«8f«i*3 2 4 pl««3 2 7 
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o 

[0 2 0 6] 

mmwm^rm2mmm*ft ^ 0 tttmn-ci*. 520-60 o°c<oieh 

V 3 0 55^ <b 8 f^P^Jt^PiWS^T & o fc e - W»IIST% f^(7) n f- 
^ jl^lT F T (O'^mMM 3 1 5 n^.^P-^-v^wl/MTFTOvS-ttflitS 1 5 pi: 

^it3 2 0 ru 3 2 0 pj&»ky — * • KW>Hi*3 2 4, 3 2 7^t, $cfil 

£ (0 4 (C) ) o 
[0 2 0 7] 

:oi2^7^'J>^ISt(i, $1% ft^^3 2 0 n, 3 2 0 pff 
i:@^Ltv^-7')-MV-^- KMvi*3 2 4, 3 2 7 \z3$9b$ & £ 

K (#K/h£&8l<7)&0-^N i S i^Ni 2 S i^iSM^t©) £ <b 

4 , 3 2 7C^ftLT^|, ft^fitl il^"^V> ^IgTBfc*-? § & 
ofc/h?4aoN i S i 2 ^N i S i i 2 S i m<r>&J&MM<D v 'j -^-T K&5fc 

it3 2 0 n, 3 2 0 p > ^;W*JS (±> ^^t>fi» (SIMS) 
«t (9 aiJ;c L/;^55X1 0 15 a t oms/c mSgj^lz £ $ ftTiS "9 , 

«««l5cTISW"<;l'-e*o^o ii-C^-v^;i/^i*«t»^5SSLrv»«5-y 

, • KW >«#3 2 4, 3 2 7 Kfctt<2>- y ^aftJgf^ 1 x l 0 1 V 

c m3^±t^otv^ 0 
[0 2 0 8] 
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4t:K-t>^^ti/:nSMtl CJ>) 3 2 3<t, pf t^JHTFKOV- 
7,- Kl/^f >fIM 3 2 7 K— fc? > ff^tifz p M^M^ 3 2 6Wffitt 

2 4©y-Fffiffili, 4 0 0- 7 0 On/DeJKtiO, pft^^HTFT 
• Kl/^ >^it3 2 7©y- MStnUifiti, 1 - 1 . 5 k n/QgJ£-C* 

[0 2 0 9] 

^v^-c\ [i4 (d) mmmmrfcmmzMm-r&o mt^^mm 

, gtlt'WStil, £ 7^fia^bm<b^^«fll* 4 0 0 - 1 5 0 0 nm (ft^WKtt 
600~1000nm) <*>J¥ 3 * 0 $HHit1i, JjUff 2 OOnm© 

Mik<WMI3 3 1 tif7 0 0 nm©»^fI3 3 2 t fc««5&£U 2 

[0 2 10] 

$ h IZ, 3 0 0 - 5 0 0 °C-C 1 ^m$mv>m$!M*ft\<\ **3R<tf 

ffci-&ifre*& 0 ^mmwrnr*^ 7Km^m3%^mm^m^rx4 1 o°c 

[0 2 1 1 ] 

^>t7;K--)A^rilt:J;otTFTOll • IEH3 3 3 ^f^i-^o S 
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t LXtmhtt&o f Ltfti:, 3 5 01C, 1 B#^OT--^^^fV\ H 4 ( 
D) (3tnf + ^;HTFT 3 3 4 tpf t^;HTFT3 3 Sti^^^t 
ho £ blZ&^lZfcCX, Y- HS3 1 7 n ^.£^3 1 7 p<7>±^& 3 9 
h*-^£l£ttT, K«I3 3 3 i:i f)M^liF B HiIt^o TFT£ 

£ b etj r% -e tL-e tio t f t _t Kmt y j mm & h & & umm £ m tt 

[0 2 12] 

&±<DmMfmA- l tztfv x\%m l fc-e nftio tft ommhmmmt n 

ft^^ITFTT*2 5 0 -3 0 0 c mVV s, pf + ^iHTFTtl 2 0 
~ 1 5 0 c m 2 /V s <hi^ < . HftmEEttNMT F Tf 1 V*Ig. PlTFTt 

-l. 5 v mm twig i,z 7F-f 0 Lfri>, vtmmxmmjz^htifzT 

•^ias* n/xta^. Mi^mtm z ft o x & , a t ^ ^tfc&ftte m ^ *t & o 

fco * fc, **lfi-ej^S Lfc nft^wHTFTtpft ^^IT FT^ 
WML/cCMO S«jt[HS&-e\ 4 V/*- 9 ^tvW 

[0 2 13] 

MTFTt pft^;i/lTFT^iIi:iiltCMO Sfti£<7>IHi&£ 77 ^ 
[0 2 14] 

m 5 is i cng 6 ^mmfmxum-r^T f T^mnm^m-rmmmx^ 

*K IH5 (A) ^fb (F) , EI6 (A) (D) OJKK Lfc**otIig^ 

[0 2 15] 

[115 (A) JciJ^t, t7^* , ;*'7^i«4 0 l^TFTS:fj£t4^It: 
. &Wl4 0 l^<bW«!»l£lS:S:|8!»C^:A»C, mcYJWik, MitY 4 mWkZ tz 
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■7C VDfttS i H 4, NH3. N 2 O^mi? ^frhftmZKhWLitW.it'r 4 
mm*. Ti<7)ilTll4 0 2 iL«L, -e<7)±tC|WlttH^7X-7C VD 
») T E O S *3 <fc (TO 2 ZW&tfX <h Ltf 2 OTitiiJjfl 4 0 3 *»«^JK L 
/Co iOt§0»lT«HR4 0 2<7>S?fta<b^>f*lRoilJ¥ti, 0!lx.lflOOn 
mU, ^2TWiM4 0 3 0B?<ka<fc^>f3RilOill¥t Ltii, 0 0 n 

m <h L/: D 

[0 2 16] 

2 0 - 1 5 0 nm (jff L<(i30~80nm) Off $ -C^JhSMUjI * 
^rt"* ^ 4 SfM (a-S il) 4 0 4 ^, X ~? C VDft^^/< * ifo 

5 0nmOJ?^{:ftl/: o THfeil4 0 2, 4 0 3 ^HM^ Ml 4 0 

o 

[0 2 17] 

a-S i!4 0 4^ffi±Kftl!$£7C3!f (^W^T-«-^^;v) 4 0 5 
* a -S i 4 0 4±tCf£J# U Alit-ia l9v#?&£«4 0 lit^-ClIf 

/Co ioWBS (A) WJtftgiKffl^ -o<t 9 ^LT}&£*l/cHI5 ( 
A) WSIKfctf* a-S i 4 0 4^lB±^-y^;PiftJSS:^R|*^Xiai5'*f 
(TRXRF) fed* t)fflfc-r&t, 5X1 0l2 a t om s/cm2gSf*o 

/Co 

[0 2 18] 

IWllHlt LT(±5 2 0-6 0 0t:T-l ~8B$HJ0 7 — -;UM3ffi£fr do * 
IIM^-Cli. -0IJ<>: LT 5 5 OtCT4llfPflOM«! ! I« , 1foto -<7)JnM 
SKfc^T. a - S i lilCii^ti/:- y 0 57$ J a - S 114 0 4 4" 
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izmk-t&b&iz^ v'J-fM hMfc* s ei 0, ZtiZmt Ua-S i!4 0 4<7) 
^ B H H ^ ? jt^f-r^o -eolS^, HI5 (B) fcjjrtJ:-?^ a-S i)H4 0 4(i^ 
alrffcSft, IS H H H f^^ffl4 0 4 a <h&£ 0 
[0 2 19] 

#CK, 05 (C) C^tJ;9f:, m&IVrJ il4 0 4 a OT£ 7 yWm* 
4 0 6 frCHS^" £ Tv 1 <DV y 9 U > VJimZft 7 0 

J: «K ±8EOI8S:ffofco J: 7 y^bjcSflftO*^ MH^fi 

6 o#^<b i 8 ommr~&2> zt^mt L < , ^W^-eti 1 2 0#t« 

II'fT^tLT^iN i ">';-9->f K (# KTvi&ifc^&O^N i S i 2«?> 
*>o) ^«llU7f>^*$ii, &gk*£ / rJmWk4 0 4 a Kfi, itfbco 

<h LTtiO. l/.m-0. 8 ^ m®E"C* o /: c 

[0 2 2 0] 

04 (D) fc^1-J:9K, P-^-^4 0 8 £B?Jt1-£.r iOig 
a^K^lfJIfM 0 4 a ^Sli^ltU ^OfNlte£|fiUi3-£:&o £4>U- 
■f-IHjtXeHIKLT, EI4 (C) vtt&im.A 0 6 tCi^T-V y tf> 

^3Sfi, -e-OfTife^xeSrJKEfe-Cv^o i<0t §<7>l/--»f--7fc£ LTti, Xe 
C 1 x^yvl/-f- ($13 0 8 nm, /N°;l/^ipl4 0 n s e c ) %m^fz 0 V 
~-*f-yt<D?$M0kftii. 0 0raJ/cm2H, 15 

0 mmx 1 mmOfiRittt^^J: 9 fcT-AKT, SRTjIoJU^L 

0 4 a CO-McO— .£Kj3V»T, ft 2 Qm<D\s-*f-?$Mtffrfo*lZ>Z. 
£tz&Z> 0 Z(D£7l,ZLX, mtem&1tlz£t)&t>tLtcf£M,Wr'(miBk4 0 4 a 

^ B B B ft^tl4 0 4 b^Uo 
[0 2 2 1 ] 
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±ffiOX;gtc J; , i5 (E) tC^1"J:9^. f£^ n ^;N;lxg!!TFT<h p^ J r 
^K^MM 15nUl5p ttmf&Zti&o 
[0 2 2 2] 

^fS)±^$IJit^§e^l XI 0^5X1 OlVc m3^IJg(7)^-epa^ 
#4t^>^tl7cii:lt*'n> (B) ZmuLX 4> *t^ 0 (B) 

f±-r * > v--Y-mxmm lx *> u v >; ^ > unburn- .?> t § kiwip# 

ni&Dn L T is < In -e § £ o 
[0 2 2 3] 

>Mc. ±.m<7)ffim¥Mt tzZ>mgu9.YJmWk4 1 5n, 4 1 5p^l9i^: 
f$20-l 50nm, C ^tHi 1 0 0 nm«^^II^'- b*felffll4 1 

i^H K3l«i&Jg 1 5 0 - 6 0 0 °C, $f£L<(;i 300-450 ICC, R F 7° 
7X7CVDWi • Jt«L£ 0 
[0 2 2 4] 

Sli^^T, 05 (F) bZTF-tXiK, 9V>y&K£^>XMM&.** 

(t a) J¥$^3 00~600nnu Mz.lt 4 5 0 nm 

[0 2 2 5] 

K- t^^'ttmot, Y- h«^4 1 7 n <h 4 1 7p^7^^ 

It, 7 *7.-7 4 > (PH 3 ) £niSmi±£6 0-9 0 k V, #iJx.(;T8 0 

k V. K-X*£ 1 X 1 0 J 2~ 1 X 1 0 14 cm-2, 0lJx.(i'2 X 1 §^ cm -2t-$- 
h 0 Z<7)Xm^X *) ftt^)^^i!4 1 5 n t 4 1 5 p Kte^X^ Y- h«^4 
1 7 n t 4 1 7 p lzmfrtiX^%^mmti&ilkm<7)i) >4 l 9 7mA£fr£fH£ 
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4 2 1 t & 0 ^ h 4 1 7 ru 4 1 7pC^^$ ti7fiffl.W 4 1 9 t^SA 
$ it* v^i^fi, fCnfi'^ TFTtpft^ TFTOft^ )^W£ 
4 2 0 nt4 2 0 p^^ o £0**®|j&*|g5 (F) o 
[0 2 2 6 ] 

^X\ me (A) C^tJ:^:, tOnf t^;HTFTi3^tli, 
FS&4 1 7 n£ — @l9A§ <Wl £7 ^7 * M/y^hCi^ K-tf>^T^ 
? 4 2 2 f£<7> pf-t^/HT F TKiS^Xit, Y~ 1 7 p £ $ 

^c-@i9 A£ <Sv\ fcmfMA 1 5 pO^gB^Sm^-^:^ «t 0 K7* M/ 
Hi«fc& K-t:>^vx^ 4 2 2 fc&ttSo -€-0?lL >f * > K- feT V^ftfc 
J: ->T. 1/vX wx^n.Hvx^H .-rvS-+4^+#t.-^;MS^ O) /I 9 q 

$rffi»j£K&A"f&o £<£>£§x K-tfV^^i: LT7^^7^f > (PH 3 ) 

Mlff^6 0~9 0kV, Hx.tf8 0kV, K-Xifc 2 X 1 0 15- 

1 x l o!6 c m-2 N Mx.t£ 5 x l 0 15 c m~2 <h 0 COIfiKJ: 15 , |i: n f 
t^^lTFTt:fe^t[i, ffi*JKCT*E8J 4 2 3 # ? y±A£ *Lfc^i*4 

2 4ti, tCnf t^;HTFT^y-^/Kl^^f ^t4fl 
i*4 1 5 ni:j5^t, l/y^ 4 2 2 ClfcK, S58ftJg<7>V >4 2 3 ri f K 

-tf>^^n^^ofcfii-t(i, &mmi~v>&&AztLtzmmtLxnt), ld 

D (Lightly Doped Drain) W$LA 2 1 irM^^o £ tz> 
Z<DX.miz£l)^ tCpf^iHTFTCio^tl^ iSjfcJ&CT*i£$j (U >) 
4 2 3?&*&A$*Lfc#tf*4 2 4*±, 1 p f t ^ T F T O ^ 7 ^ 'J > 
*Mt4-i:i:5:4o -<7> t # <7>^IJt4 2 4 tcj3tt& nl^TCi (V >) 
4 2 3 (Om^WkWi 1 X 1 0l9~ 1 X 1 0 21 /cra3t^otv^ o nf 
t^;HTFT<7)LDDf^4 2 1 K£&t£ nSM«7Cs?f (V >) 4 1 9 (Dm 
*«J£tt, 1 x l 0l7~ l x 1 0 2 Vc m3t^oTi3«9, iOJ: -? fc$EH"e* 
-5tli:LDDf«t LXmttho 
[0 2 2 7] 

Uy^h-7^^ 4 2 2 ^iit^l HI 6 (B) IZjjkirXTK, ttzM 
/etc, t^)nft^;HTFT««4 1 5 n£*3V»t\ Sfcti£*Bj££*i£ 
LDDfi4 2 1 £ — HO A£ < S14f«4 1 5 n 0^j»«€r*m 
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i^:7t M/y^h{:i^ K-tf>^*-7^^ 4 2 5 £l£&t£ 0 ^<7)^, 
pft^ ;H! TFT <7)±^c It-^Tstm^h *i-f\ T F T^:#:^®S $ fix ^ 

ft^;HTFT«?)y- MS4 1 7 p £-7^ £ LT, fSttfllt^ p Si 
-fh^mJi 4 2 6 ^±At^o K-kf>mtLT, > (B 

2 H 6 ) iDiltff*4 0kV-8 0kV, Wx.lf6 5kVfcL, K-Xf 

(±1X1 0*5-1 X 1 O^cm^, ^i(i'7x 1 0 16 c m -2^ -f& o ;©igi: 
«t *K &Kn?-**;i'2STFTfci3V>-Cfi. AiftJS 4 2 6 ^iiA $ *Lfc 

flit 4 2 8 nit, ftlCnf^^^aTFTOyy^'JV^fc LTtif^o 
iCpf t i .;l/gy TFT 60/Sf*fIi* 4 1 5 p &~ i3V*T J±> h lEH 4 1 7 p T 

tto?- 4 l 5 pWt:illS{:^')i4 2 6^-/iA$^ Sfcoifi-c 
i&jftJgK&ASftTn* nl^ftO'J >4 1 9 £E3££-£pl!£& <9 . IfeKp 
f t^;HTFT(DV-VKl^f>i«4 2 7 i:iSo ifc, iS5/tJt<7> V > 4 
2 3^±A$tLTV^fI^4 2 4t:(±, $ ^i:iHJt«*'>l4 2 6# s i£A$*L 
, pft^HTFToyy * U >^fg#U 2 8 p^JiR^tL&o 3 O <h § Off 
it 4 2 7 <hff^4 2 8 nisXU4 2 8 p <h tC£>tt & p 2PF*«X5?f 4 
2 6<Dm*tikBti± 1 - 5X10 1 9~3xl021/cm3t4oTv>S 0 i^:, n 
M^«97cSt C;>) i:^LT 1 ~2fSoiftj£fcfco-cv>& 0 £ oifi^i: 19 „ 
nf t^;HTFTOyy * 'J >?"fUt4 2 8 n £ pft^^lTF 9 
U >^'fIM4 2 8 p tt, HuXflTO'J >4 2 3 t £<Z>Ig-eo*"}3M 2 6 fcrt* 

£-=b-£-c k - e > ^ $ tLTtrfiit tiotws. 

[0 2 2 8] 

kf^^T^ nMOs^S7FMt?«4 2 4 tpi«W4 2 7, 
t^7^'J>mi4 2 8 n, 4 2 8 pt«?^ nft^^ITFTtp 
ft^iHTFT^Mn-^ ? t^o *2SifcSJ&K*3V»-t\ #S 
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[0 2 2 9] 

2 «t^ft9 0 #HM^-cfi, 5 5 o r-e 4 h^hbom* 

MHt^o^: 0 iOilftllgt, fi<7) nff^/HTF T 0^1411^ 4 1 5 
ntci5V^T(i, • KM >«i£tf>*M8£5&j&3 titzf y ? 'J >^$IJt4 2 

n-f&mm&zMft, zbiz-yrfrizntzmvrv-j *^K-e 

iHIi4 2 0 n> LDDHS4 2 1 &£Zfy-X • K M >i¥M4 2 4 tc^S L 

, ^Lty-^'J>^iiS4 2 8 n^t, HI 6 (C) 4 l 4 -Ctf£ ;i^£^ 

l^iHc#i{J£-£;z> 0 <; >o*t&*k- tfy^^nfcv-^/ Kv^f >ffit4 2 4 
* v > ^3b* %^irz> 7&*\ 'j > t * y K - tf y rztitz Y y * >; > ^mt 

4 2 8 n£>fifrfcj&*EEfSIWrcSv»OT\ Y y 9 } ) y PffltiU 2 8 nC-^M±i 
£><b*l&o Sfc, I^pft^;HTFT<OffittIti4 1 5 p^iS^Tk, V- 

* • km * »; y?mt$LA 2 s P tc^aus^ k- 

p> y-* • KM >fl^4 2 7 CfSLTv^- y Y^*, *f- * frffi&iF b 
v-x • KM>fU$u f Lt^7 * y^ifMA 2 8 p^<h, RtfcK&Gu 1 

4T^^tL^>^(uItZ#l!j$-^^ 0 ja±OIfiK «t *K H2<7)^y* 'J V^Ig** 

[0 2 3 0] 

;oi2Wy^'J> ^Ifg-Cfc^ i -f\ -V * )Vffl$L 4 2 0 ^ L D D$MM 4 
2 1, • Kl/-f>i«4 2 4, 4 2 7i:@iLtv^^'^W73"J 

it:^Ltv^:N iy'Jt^K & O^N i S i -^N i 2 S i 

o£/h££$&<7)N i S i 2^N i S i i 2S i ^filiM<7)yVt^ Kfc5c 
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19, Y-y >^Iit4 2 8 nfc < tO f 4 2 8 pi:(i-7^;i/»LT< &fc£> 
, y y * 'J > 4 2 8 n , 4 2 8 p Kistf * - * y ;UiftjRt±, 1X10 IV 

^jftjgii, Zl^-r * > SfS5M7ri£ (SIMS) K «t 19 «05£ L t Z\ 5 x 1 0 
!5 a t oms/cm3fJ|-e*l), JJ^fflOJeTIS i^^Tr^ o fc 0 iit 

[0 2 3 1 ] 

^OjP^t^SXS-e. nffMTFTOV-^' KW>ffit4 2 
4 t LDDfS&U 2 1 K K-e>r$ft£ngPW& (V p^-V^M 
• Kl/^f >ilt4 2 7 K K- t: > ^ $ tt/i p M^tJ (U >) <D 
fSmti>m^iZ^ft>tL^ 0 ^(OBWz, nft^;HTFT<DV-^- KW>fl 
it 4 2 4 <D v- h &Jftft*i, 4 0 0-7 0 0 O/QflJg £ 4 0 , L D Digit 4 2 
1 Ov- h«jftffi»±, 3 0-6 0 kn/TOof: 0 pft^«;HTFT 
<7)y-* • KM >fi|4 2 7<7)v- h«*t<t<±, 1 ~~ 1 . 5 k n/OgJK"C* 

[0 2 3 2] 

^^-e, i6 (d) «ratt»iss:^jffi-r-6o sft^stii. @£ 

ft'W ^JH, i^itit»^«4 0 0~ 1 5 0 0 nm (ft^WKti 6 0 
0- 1 0 0 0 nm) <7)J¥$«f^ 0 IHIIfli, .RJP 2 0 0 nmCOMit 
^^114 3 1 tmW7 0 0 nm(7)ifty^ll4 3 2 t^ilML, 2Jff# 

[0 2 3 3] 

£MC, 3 0 0 - 5 0 0 tt" 1 B|f B 1SS«S^ff 9 o CtUCcfcfK ifllg 

(#ct^^ii4 3 1) frb. htmrnnzm^* 
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[0 2 3 4] 

t LXWctfhth&o -e LTfltfi:^ 3 5 0 °C, 1 B#ft0 7--;i/£fi 1 ^ 0 6 ( 

D) t:^fnf ^^;HTFT4 3 4 <h pft^^ITFT4 3 5 t 

h 0 ZbtZ'&m^foCX^ Y- MS4 1 7 n jo J; ^'4 1 7 p <D±.{Z & =/ > ^ >7 

b *- ;i/£l£tt"C, gfill 4 3 3 K«fc *)£^^HMM : |-^ici"^o £ £ TFT*: 

T & J: v> 0 

[0 2 3 5] 

&±<7)mmm^ Lfz^^x^mLfz^fi^fioTFT^mmm^mmit, 

[0 2 3 6] 

F T t p f t^^IT F T <b K^T. -eti^tt^V-^ • K U>f yW&MfcT. 

mzmmLx, mmzY-y^^yvrnM^^L-rh^t^x^ho Ltzt^x, 
m &ik<%<%z>o t<7)$i^ m^nm *mmtx%, ^m^mm^m^ ^ 

[0 2 3 7] 

(m 5 mmmm) 

[0 2 3 8] 

^"^^^«5 0 1 ±HMJ¥5 0 nm<7)I^^»^^| 1 TMSI5 

ffitE#2 003-3084891 
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0 2£«U MttTfllJ? 1 0 0 nm«^r^»^^i2TMIi5 
0 3 BltSo ?^>Clf 2 0-1 OOnm, $JxJ£'5 0 nm<7) a - S i!5 

0 4 zfm-f&o 

[0 2 3 9] 

I^T; a-S i!5 0 4 \,zWM7tm*m\\L. timMmZft jo 

mm^ntx, iimt- io PP m<7)^7£* (*n*fi^3St?*±- * r^) ■ * 
^tsy^mm. y * )i/7kmm **\z>^-y &xmM l t , nMfcxSHMr 

[0 2 4 0] 

ZVt&VtomtBMt LTt± 5 2 0 -6 0 0°CT 1 ~ 8H#Rg<Z)T--;i'#i&£?T 

jJDWCiJ^t, a-S i ti/:^ 7 5 0 5 O y'J t-f Kit 

ri*fe£lK mttLTa-S il5 0 4^ B B a ft«Tt^.o f^lS*, O 
7 (B) iZTH-rXiiZ, a-S ii5 0 4(i|S B B a jt$^ g B H B S^^fl504 
a t tf:Z>o 

[0 2 4 1 ] 

mi (c) i:^ti^:> MMia t)nhfrt2^ B n / r 4 mms 

0 4 atcP— 9*-**ISItLr, |gB B a 14^^±$^/c|gB H H ®^^*M5 0 4 b £ 

*v"^--if- ($ft3 0 8 nm) L£ G 
[0 2 4 2] 

FT^fJttM 515nt pft^;HT F TOfSttfM 5 1 5 p t 

o 

[0 2 4 3] 

0 7 (D) C^fJ:^:, TFT^^M^-h^^att^^B^S^^* 

I5i5n, 515 p<Dmm^y yit^m^^ijms 0 6 tciei-i t-e, fl 1 O 
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9 7 MtTkiiStOit^ lllflli 6 0*M*«b 1 8 0®mBtX-$>2> Z t 

, 7 y f bta&K 5 0 6 \Z i *) , S^<7)|S B B H »^^^fli*'C^L-Cv^N i y'J 
K (#K:fc#fc#IOkO J PN i S i2M^^) 3&*a*?WHaiy^->^|Sfe 
f£OTFT?£141M5 15n, 5 1 5ptCfi. £ ft t> <D y 'J +h Vtfz- 
7f>^$^*fcU, 5 0 7t&*£C*o § 

StLtliO. 05«ra-0. 5, u mt|-C*if)oK ft, Mit* J mmx$>2>m 
2T115 0 3 ^ lOt §|s]^tC7 -Mt7kft@£5 0 6 tzmztiztztbizmm*) 

[0 2 4 4] 

^tc, Ztib<D%ifemt$l5 1 5 n, 5 1 5p^I^-h«iI5 16^M 

, $ i or y * >rxmtmmzmia&i&5 1 5n, 51 sp^iog^t 
o ttz&^<D&mtm-<7)^'ftifr%m^tii$£^o &iz^ 07 (e) iz^-txo 

llKx-yf>^Uy- Mt5 1 7 n <h 5 1 7 p <h £0/&1-& o 
[0 2 4 5] 

t Lxm&$&mz&mm<onm.*m.® c; >) 519 *&ai-* 0 ^Mfmx 

t±, K-f>mHt7^7^ (PH 3 ) Wff*8 0kV 

. K-X** 2 X 1 0 13 c m-2<b L/c Q i^ISi: «t <9 »t^fiI5 1 5 n 
5 1 5 p Hi5i/*T, MS5 1 7 n t 5 1 7 p K«:b*L-Cv>fcvMRirtfift 
MO V > 5 1 9 rt ? &A $ ti^fM 52 y-MS5 1 7n, 517 
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pft^^ITFT^)ft^«5 2 0 n^ 5 2 0 p t%& 0 Z<D^Mm7 

(e) tc^-r^o 

[0 2 4 6] 

^X\ EI 7 (F) nf tiiHTFTOfStti^S 1 5nC 

*3V>"Cfi$*- Mt5 1 7 n £— ®l9 A£ <I^9 ^:pff^;HTF 
T<D^^M 5 1 5 p K^Tli-e^ttflit^^lIo i 9 7 * h l/y^ 

mc x h k- e > 7-?7s ? 5 2 2 zmi & o -eom, * > K- t: > y&K X o 

T, l/y^ h-?X? 5 2 2 ^-7^^ t LXfemMm^mW) ( } ) >) 5 2 3 £ii5 
K y± A-f & o tt , Y—\£y 7 if 7. t LX y * 77 4 y ( P H 3 

) &.ffiv\ 2raj£W£E£ 8 0k V, K-Xfi 5X1 0 15 c m"2£: L/c 0 -?>XfJ! 
KJ: ^ ^^n"f--v^;HHTFTtc^v>Tli, ffi&ft (lxi O 1 ^- 1 X 1 021 
/ c m3co?jftJS) CV> 5 2 3 ^V±A $ *Lfcfgi& 5 2 4 ti\ ICnft^^ST 
FTOy-X/Kl/^fyfit^^o ^t4fl^5 1 5 ntcjs^T, UyX 
^522 KSfrtU ^IJI^J >5 2 3ri* K-tf >^$*L$r;d>ofc^#t±, ©jft 
JSJC'J >75 s y±A$tt7^fMi: LT$|*K LDD (Lightly Doped 
Drain) ffl&5 2 1 ?:Mt^o p ft^Jl'lT F TK*3i/>"Cf±, 

[0 2 4 7] 

^tr, h^*^ 5 2 2 *mi:Ltzfe, El 8 (A) tOn 

ft^Jl/STF TO ^14^1^5 1 5 n^f^I^ i^H7^ b Uy^ Mcj:£ K 
-tf^-r*^ 5 2 5 &ffc»t*o feOp^^MTFTOfgttfflt 
5 1 5 p±ia±-TA9itWthti-f, TFT^^Il^tLtv^o 
, ^t>K-tf>^(:i:ot, Uy^ 5 2 5 t^Wpf t^^ITF 

T^y-htl5 1 7 p £-^.x^ <t LT, rS14fW(CpM^##1-^^t? (* 

5 2 6 ^ffiAt^o K-eymtLt, V^=>y (B2H 6 ) £fflv\ 
M«JE£ 6 5 k V t U K-X»t± 7 X 1 0 16 c m ~^t Ltz 0 <9 
. ^Hp^-^^^MTFT<7)fStt^lt5 1 5 p tcioV>T(i, MI5 1 7 p 

T«Bo?-**^ig5 2 o pmuznmmiz*<ym5 2 6^y±A£*u %<ojm 

Ti&stJgtiyEA^ttTv^ nlMO'J > 5 1 9 p M i: & <9 , t^K 
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pf + ^^lTFT(Oy-^/ K W >flit5 2 7 £:&& 0 
[0 2 4 8] 

#:v>T% Uv* F^X^ 5 2 5 £P&*L/ifjL El 8 (B) J; 9 Kl. 

Kf^lC, f^co nft^iHT F T<DY- M65 1 7 n Ml^pf t^^STF 

&o -0<h £<7)^X^ 5 2 9 KIJ: «K t(7)nf t^^lTFT^iJ/pf 
MTFTCQ^14fIft5 1 5 n, 5 15 p <D— U ($mU) ^MM^tL^o Z<D*k 
«±^i «#^7C* CfcllJfe^SWiA r) 5 3 0 *£MK>f K 

15 3 0 /6 ? y±A $ tu n f - -V ^ TFT^iCKpft^ Jl'SS T F T <Di£**i¥M 
5 1 5 n , 5 1 5 p <7)$mUl~r y 9 'J > ^*1Ut 5 2 8 ru 528p 7& ? BJ& $ *L 
&o rot i07;l/^> 5 3 0 W K-t>^ftt Ltli, K-k:>mH 
T(i 1 0 0 %<7)A r Mmi±£ 6 0 - 9 0 k V, 0!J;lf£8 OkVtU 

K-Xft LTfil X 1 0!5~ 1 X 1 O^cmA 3 X 1 0l5 cm -2^ L 

&v> 0 ,1(7)^ ^(D^ij'^Ttmt LTti, Ar. Kr, X e frbM^tifz— M.i tz 

Y v 9 'j >^fft£5 2 8 ^<7)^r^^7n*<7)?*Jg^^ 1 x 1 0 19- 3 x l 0 21 a t 
oras/cm3^^i^:f^ 0 Ztz, Z\ <DTMhz X N r7^'J>^Iit5 

[0 2 4 9] 

mmm%\z'Q%2 WMMI^If^ ^IIJttST'fi, RTA (Rapid T 
hermal Anneal ing) Ci «9 0^0 SH^H^'f^T , 
M K ^SOtt £ p£ § # if , ggB# #f.|J$fi ^ 9 ^<7) R T A ^« £ ffl v^Tti 
o Mm%t&m&ftt LTii, 5 5 0- 7 5 0°C<7)^ffl-r\ fS^f B 1 3 

0 1 5 £*)&$l< amfum 600-700 t^ieb-c, 

m I5t~~ 1 0 5t*iJtT*&£ o 6 7 0rt"5^RTAM^tf 
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zl<, nrnxmr*^ 2 0 ov/mmt Ltz 0 &TFT<7)femMmz&^x 

, ■ Kl/^ ^JSOttffiK^JffiSftfc^ 9 'J >^««5 2 8 KflGjftjRK 

K-trv^$nrv^r/P^> 5 3 0 t-eo K-tf>^l$K#&&jtfl:$*irt:£fc 
K J: 19 £ £ tzm& XVfe t fr\ =-yY)V bzM-f Z> fflft*)- 4 h Z&J&LYv 9 ') > 9' 

ffcfflfc&ts-fr&o :o«*iig-e, ins (c) \ZTFtz.i\z.^ & 

(7)n^^^;UMTFTO-®14fIJ-t5 1 5 n K;fcv»"CH\ ?- -V * 5 2 0 ru 

LDDlt5 2 1 jSXtfV-X • KW >WM5 2 4 

^¥15 2 8 n-N<h, ^£(15 1 4 ^£ft*:#|fi]K&»$-£io f£<7> p 

-y ^.JWMT F T<Dtt*±WJ#. 5 1 5 pi-Jo^Ti, -f-^r^ .^IH+* 5 2 0 p, y — 
* • Kl^-f>fltt5 2 7 C^ftUv^-^^^ ^ * * iUtt^ t> V - * • 

ft* ;>J[6n;#»l 

[0 2 5 0] 

2K • Kl"f yfltt5 2 4 . 5 2 7 t:@iLtv^-7 Y^ifYy 9 V 

y ^flt 5 2 8 - "C, -tt^ oHit^<7)- 7 MtJ^T^ >9 . 

-i:^Ltv^:N i v V^M K &*fe<7) & <7)^>N i S i i 2 S i 

3FOfbKSj£<7> & <7>) ^\ $ h K mm L m-To £ *i ^ & Sltlt^ y 9 V > ^ 
£tt 5 2 8 L T v> § , ft^fiU K , |1^7^'J> ^Ift^it § & 

o/;/|>$i»ON i S i 2 ^N i S i i 2 S i f«tt«Oyn^ K&5fc 

D , ^* y 9 U y 9~mmz (i- ^ ;w^#ftf) LT < %>tzxb^ Y y 9 'J > ^fffiSt 5 2 
8n, 5 2 8 p H^ttS-^^^iftftfi, 1 X 1 0 1 Vcm3jJl±i:iS„ TF 

, £fzLDnmt&t<D&&mz&^Xlt, -yYM&m*. j-^Mmfrtif 
& (SIMS) \,ZX *) Mm Lfz t CI ?> 5 X 1 0 15 a t o m s / c m3®JgT^ <9 

yY)v^ totsa/v-tM vvtm-eam<, ^m=-yY)vt LxmmLtztmx* 
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[0 2 5 1 ] 

ttz, Z<Dto&MMX&?* nft^iHTFT^y-^- Kl^>fli$5 2 
4 <h LDDfHt5 2 1 K K-tfy^^^nl^ p^-Y^M 

flit 5 2 4 O v- h^fitfi, 4 0 0- 7 0 0fl/DfSt«:IJ, LDDM5 
2 1 <7)v- hJStfcilfi. 3 0- 6 0k(]/Dt^o;: 0 ifc, pft^^lTF 
T<7)V-^ • KW >ffit5 2 70v- h«^1i(±, 1-1. 5 k n/QfIJ^ 
*j o £ o ^Utttf&lSI "C fi n ^ JPM. T F T is J: rFpf + iji/iTFTi?) 

[0 2 5 2] 

> fcf - * P a *£ B e H S i<^)T07*y^k?-^Pct <£>Jt Pa/Pc *ilffl5e1"& 
t > )*7i"J> yftHLVftW?- -v * ;Hiiit i^Kioti/^o - o?fJ^(i, 

^v>7t«s6. i Wis (±TFT ^/&f£ & l£t# $ ft & o 
[0 2 5 3] 

&^x% ms (d) izm-tzoK, mm&mmzfmirzo *mnfmr~n, 

WkW-2 0 0 nm^lj^^tl5 3 1 <hJHJ?7 0 0 nm^»^ll5 3 2 t 
[0 2 5 4] 

3 0 0 - 5 0 0 1 Stf B 1gJ|(7)iM^ff 7 o .T*UCJ:I9, /SP^f£ 
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[0 2 5 5] 

• E*ft5 3 3 £3&£U 1218 (D) tc^fnf t^iHTFT 5 3 4 t pf 
t^JV!TFT 5 3 5 t^l£$«. ^^CMCSDt, ^-M15 17 
n, 517 p<9±t;&=r>^ h *-^£I£U"C, EM 5 3 3 J: 0#fS£WIE 

[0 2 5 6] 
[0 2 5 7] 

*^W^T*{i, » l ~^5<7)^M^^(iM^^^ H B H ^S^ov^rm^-r 

19, (A) (E) HL^^oT^MXfl^li-^^fl-^o 

[0 2 5 8] 

i?\ ii^5<7)Iliii|5li(:, 6 

603 zmmmj&Ltio ^<ot^<omirmm6 o 2 (omtmitr j mwk<omm- 

it, 0flx.tf 1 OOnmtL, i2TttI6 0 3 <?>$HfcM^-<StM<7)MJ?£ LT 
(i, 1 OOnmU/Co 3 0 -8 0 nm^iH'a - S i SI 6 0 4 

o 

[0 2 5 9] 

^^tlT*^-5-7^^^f)i6 0 5 ^2 0 0 nm4>JP$K^j£-r& 
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£><DmnU6 o o *tLt^4o- 

[0 2 6 01 

HI9 (B) C^tJ;^:, iMIt'lOOppmCilxf (#Hife 
ff^trti - -7 ^ >iO trTK^iS (ft®?- y >r frfrmffi £ * fcf > n - h : i^M 
liLt< Sti7Ctl6 0 6 ^n o -<7)Nf, jjti%t6 0 6li, 
16 0 5tf>MP*B6 0 OC&^T, a^WtCa-S il6 0 4Kftfc|«Lt\ ft£& 
7C*vafI^ ? ff^$tL^ 0 id-e^fflpr^^M^x^fi, & (Fe) , -y^" 
^ (N i ) , (Co) , ^f-^A (Ru) > o-/^ (Rh) , /-?7 

v ^ A ( P d ) , \ *j A (O s ) , >f \) v V A ( I r ) , B^: (P t ) , 8! 
(Cu) , & (Au) ^ibatf*t^:--ai^:t±aS:Ox3(|-C*-&o 
[0 2 6 1 ] 

[0 2 6 2] 

500-650 °C (W-i L<(i550~600 < C) "C 6 ~ 2 0 BfPefl (Sf 

i t < i± 8 ~~ 1 5 mm) (ompmmzft o „ *^;te^@.-e*±, 5 7 0 tt- 1 4 u# 
wojnfttoa*ff-7o -tots*, mg (c) ^ti^:, ««x3£«ssn«J* 6 

0 0 tc|g B B B ^»^L. |Jt6 0 0<Oa-S i m^i-f^B^fc^tL, 
Il6 0 4 a^^o $?>Hfea^b«*ft*jejSfc L««t^T^^|fi] (fc 
ep 6 0 7tvTL^[fil) Kij^t^ii^T U E^^IS B B B ^ft^|S]^rt5o/ilSB H H 
fi^*l6 0 4 b«^W o Z<Dt£. •? A ? 6 0 5 ±.iZft&-r 2> - >y f 
;i/6 0 6(i, v^^!6 0 5 K|£2tL, T/f<7)a-S i JI§S'M±£lJii-£1\ ^6 
0 Obzb^xmAZtitz-y >r )^<D^\zX *) a -S iI6 0 4 OifeJMbW*>*L 
&o ifc, m^^O|g H H H ^:ft^iiJiSL^v^M(±#N B H H KM6 0 4 c <h Lt« 
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[0 2 6 3] 

yRUtt, HI 9 (D) -e^-TJ: 7 twl^-Hf-^SriHItLT, |1^5<?)^ii 
it6 0 4 b» H a I^^IIli, J: DSn^SfftSfL, |g H H H «^^*m6 0 4 d 
[0 2 6 4] 

[0 2 6 5] 

* 'J >^XfIt±, $ 1 jfctfH 4 <D^jfcte&<D X 7 iZls—*f- 6 0 8 OfiSltX 

mm (^mmmmxnm9 (d) ^x^ifo c^oti^u §2^3 

IIiioJ:?i:i/- »f-Hg#txe^ (0 9 (D) (DJimm CffioTU^ 
[0 2 6 6] 

^h»^t*{±. hi o, mi i ^fflv^r, i4*-sv»iii5oniin?^ 

f£14ff i£ * T KBtRI * ^1"o 
[0 2 6 7] 

«:»4**v^i»5 nMJ&m otft future ^afflni^cj: 

0 > nft^ ;H! TFT^it/pf TFT <7)^14flit t'^^ &ff£bc<7)^ 

flit js tt & y * V > ^IHlSc tpf + l T F T <z>f&tt««K & ^ y * 
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itft<7) ffittutt \z&^hY>* v > 9 am tomtit* wmm l < 1- £ t »± > 

W$L<D mm StLtzt^, fettfllt (f- * * <7)*gW J3 «fc IfY y 9 "J > 

fl^OMft S OJt S /W/6 ? n -V * il/lTF T£ J: V? p -V * ;i/STF T tc&v* 

[0 2 6 8] 

ill 1 0 (A) it, Y-y 9 V >-9'iMi£ 7 3 a\ 7 4a^\ h mM 7 5a TU 

u&mm¥M<7) ^ - -r - u izmfrz m k mm $ *i -e * * 0 

[0 2 6 9] 

* fc, HI 1 0 (B) ii. y-; * <; 7 3b, 74b h MM 75b 

) y- MI7 5 b tlt^^Htt^SMttt*, ±ie©ft^i©3 
- ^ - 85 j&*f&1£««0 n - ^ - d> & « tcE« £ ft fcflTC* h o 
[0 2 7 0] 

tfz, miO (C) (±, Yy 9 V >mi$L7 3 c, 7 4c#Y-Hi7 5c 

) , y- hmm7 5 c t^ftjjfazmmtt&msifctmujj&izmmti-zm 
^-+-mz&frz>m^wM^*itzmx**>z> 0 i«n, mio (a) t^ii 

[0 2 7 1 ] 

±K£>#ftoEa^KJH»T * >j y^mmt, v-xmmz fzit vu 
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SE^^msfL^sstf^v^g^Bfie^tLrv^o gp-t,, no (a) oy^'p 

»7 3a, 7 4ali, y-^it7 1 a CM?titv^3>^^ 6 
a t KM >fUt7 2 a $ *LTV*£ n > ? ? hU7 7 a OWISrSE*t4«aE 

[0 2 7 2] 

El 10 (B) Qf^'J>»7 3b 1 7 4bii, V-Xti7 1 b 
i:iSUv^3>^ hg7 6 b KU^f>li7 2 b ntv^ n > 

h §15 7 7 bOW*5lLtL^S»iL=£:^tf^v^anBEg$tL-rv^ 0 
[0 2 7 3] 

i/:, 110 (C) «y'^ , J>«7 3c, 7 4 c tit, V-^H*t7 1c 
K^J&SfLTV** 3 * hg|$ 7 6 c £ K W >ff*£ 7 2 c lC5gj£$ftTV»4 3 

[0 2 7 4] 

010 (D) ti, ^fitJtclUlO (C) fcHCK«0|-e**7& f , 
>; > ^fllt 7 3d, 74d^"7^J> ^nm^<DM, r y 9 'J > ?*ff i£ 7 3 
d , 7 4 d Ol^&Itt^^i «b tU y -7 * 'J > ^"fW 7 3 d 36*3 > 9 ? h 1$ 
7 6 dO— SPKiH'j^ofcfllT?**,, IkfcWK, * U >»7 3d, 7 4 d 
6 d, 7 7 dO— SPH^o-C^PpUH^v^*, m^Mff^flf 
^•C^y^^ h0$7 6 d, 7 7d<^WJlTi:^*, aSH-a^Sd*** 
o fiEoT, 3>-^^hS1576d, 7 7 d tVv ? >rm&7 3 d, 7 4 d t<D 

[0 2 7 5] 

HI 1 (E) (i, Sttllt^St^y- Ml 7 5 e « ►) , fOT 
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^l«7 1 e (t tzit KM >IU£7 2 e) , ^'^'J>«7 8e, rr>? 
? b g(5 7 9 e7& s ^j£$*lT^& 0 j&tt««O^j»SB»CI±0 1 0 (A) - ( 

D ) t mfttfc y 7 * «; > ^llit 7 3 e , 7 4 e «M $ fi, -€-OF*M8iJ i:y-^ fl 
it 7 1 e ifcll Kl/>f >fH7 2 e^iO^^*? h 7 6 e. 7 7 eTO$ 
titi^o Bl 1 (E) \Z7fzLtzi&&i>, yy^J>^l«7 3e^>^n 
S&7 6 eW-SHC^otti^^v^; 

hU7 6 e. 7 7 e O^MJlTKfc&MK* 9*^4^55^* -6 o 
[0 2 7 6] 

ifc, 011 (F) i&te«J*£«»or- MI7 5 f *m®*). "t^T 

ffix-mmzmmzn-ho wb&r- MSo^cii, y-^fitt7 1 f (*fc»± 

KW>^it7 2 f ) , >^"iit7 8 f«^ittv^o 

IW)-iSISt:iiilO (A) - (D) fc|il»t:y7^'j>^*73f, 7 4 
fj^j£$*i, -e-Ortfflltcv-^^«7 1 f itzli >««7 2 fiJi^ 
>*^h§&76f, 7 7 f 75 ? ff^$tLTV^o MBU^mmziS^X, y-^'J 
>^*H^7 8 f ^\ 3>^^Hfl576f^ib3>^^b*B577 f ^tjttL&msiL 

[0 2 7 7] 
[0 2 7 8] 
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1 x 1 0 IV c m3m±(7)^jg <h & £ 0 
[0 2 7 9] 

[0 2 8 0] 

[ii2 (a) tcfi. n-u rmmzno tzit>(Dmmm$L^7T^^x^^ho ^ 

^Jfe^SUi, V -;MIiJIl£ift0!& 8 0 . IB^SB 8 1 & X Iff - h QmmmfSSt 8 2 £ 
[0 2 8 1] 

y--XMffil&lHlK8 Of*. v7M/yX^8 0a, /<777 8 0b, +f->7°'j 
(f7>^77f-f) 8 0 c SrSattrv^o MilBi&0g£ 
8 2 (i. y7^v^n2a, Wv7^ 8 2 b, My7r82c £f£&tT 

[0 2 8 2] 

ri*T F T SrgXT^&o 
[0 2 8 3] 

i^LT^^^; MUSIS 8 1 £&A,W- MBlJfEStlU^ 8 2<£>R*Mffl 
KSfcKr- H8ffi»lHlJ»S:tSttT*^v>o 
[0 2 8 4] 

HI 2 (B) tcti, frmMZft ltztb<Dm&mf&tf7FZtiX^2> 

o V-^HIigffijlllS&S 3, Sligfl 8 4 is «t 0*4*- MHUBlftlalB 8 

12 (B) yym&<r>iXt>i) y^ (A) 8 3 b, 7 

(B) 8 3 c trKttftMTJ:^ y-7Mmmm^8 3it, ->7 8 
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3 a, =7 yf (A) 8 3 b, 7^f (B) 8 3 c, D/A3>A-^ 8 3 d, ^ 
y 77 8 3 e SrfWrv^o ifc, MiiJSEft&IU^ 8 5 (±, ->7M/v\x^8 
5 a, Wy7^8 5b, A ;7 r 8 5 c £1£U"CV>£ 0 i/i, 'J&^Tr&tUf 
y (B) 8 3 c i:D/A3>^-^ 8 3 d <h OP^H ^;w> 7 * |e]g&£!&tt 

[0 2 8 5] 
[0 2 8 61 

m 9 umb^o 

[0 2 8 7] 

-5-<o;fi&miM£?<!: LTfi, {±7^77^7, -rv*;^^, 7oyx^- 
[0 2 8 8] 

^^fl^Mt^^i^ti, £ <b +55- ^fttj^TcSt £ r y 9 V > £ 4 tz 
v\ £teL£[I1S&#14<7>, ^^CM0SIEfi)[l]i^^^-r-2>c:<h^-C-^-2> o £ 

, W]\w<o mm^mm t & & mm k & & * -f ^ ^ > ^ t f t ^, 

A 7 <7) & V > .gjtf & ^7J^ ? nf f£ C & & 0 I^A7^^ & £J & ^jj^ -C <£> & tz tb 
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[0 2 8 9] 

•tz>ztti*nf&-e$>&o itz, $lifioii»fiiiii, mMMmz®. 

[0 2 9 0] 

m^mfe £ ft* & cDxa% < , < &BL<o®&imt&'? 

[0 2 9 1 ] 

0J;Uf, HU^<7)^M^S^i3V>T(i, H 1 * 'j >riD@h L"C> 7 yit 
[0 2 9 2] 

»^;H s ti4„Mx.(i - ?v- fri&zm mm t ltsog 

>i/^*7X) S i 0 2 §l<fc 0$£ifc£^&;£i£*>&&o itz. 

y * 'J > r£^7§&, * ? IKt^ft^, * > K- fc: > r 

[0 2 9 3] 

i fc, mmxm i~4m n 2 or * u >^*ist >; > zm^tzfr\ 

[0 2 9 4] 
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tz \t K V A > flit £ Og^gR K 1" & ftfcJfcTCSd £ +5t * - t fig K 

taho z\<dx 1 K^mi&mzm^tzTFTzm^tiit. v-^mm^^mm 

[0 2 9 5] 

>HFT^^ -7^>^ftiOf6]±, «5affi»lHlK|fPS:fl|^-r*TFTtcg?* 
[HI] 

(a) ^c, (i) *§twvmnfmi Kx^^m^m^mrnxm^TF-r 

[HI 2] 

(A) (I) (i, ^f§0^OHit^2tcj:^,#S^«O^iiX^^^1- 
[IU3] 

(A) (E) f±. ^H^<7)^^S3^J:a#S^e^^iSXS^^i- 
[H4] 

(A) (D) (±, ^«<7)^W^3^J:^#S#^fi<7)^itI^^^i- 
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M^W^Mm-C-*^ (0 3 o 
[05] 

(A) frh (F) H\ *HWO^ifc03g.4tCJ:-5^*<t:i61lOiljfiXe«:^-t 
[06] 

(a) &b (d) ti, *m\<o%Mffl&4Kzz*mfc&w.<ommjM*m-t 

[07] 

(A) frb (F) t±, ^!&HJO|IMff^5tCct^^#:^*0^diXfI^^1- 
M^Jfy & MTm m ~C fr> % Q 

[08] 

(a) &b (d) it, *fkw<nnmMi&5iz£z¥mfcmm<D9!k7&xm*7si-f 

[0 9] 

(a) ^ (e) (i, ^m^mmMme tc i^^s^go^itxfi^^-r 

[0 10] 

(A) (D) i± x #3!91<z>2lifc^SI7 iz&ifzr-y ? i; ym«Ei« 

Sr«S:W^i-ia-c**o 
[0 11] 

(a) fci^ (b) t±. *§£m<7)nm,%m7 tz&if&y-y >^m<dh^<d 

[012] 

(A) fcitf (B) (±, *|&WO^Jfc^lSg80^*#:«*0*lS«:«S:fi<j»c^ 
[0 13] 

#><£>4l5£Ei-e&&o 

[0 14] 
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[m 1 5] 

o 

[016] 

[m 1 7] 

N i *> U K £ ? @ r#1" 2>*iJ- X A £ ftf eg - J- & co^^m -?&£ 0 
[018] 

mmmfr^mmmrnvN i mmt<Drm^7^-ryyyx^^> 0 

[019] 

S^^-t-^MmT-Miig (SEM) ?It*^„ 
[0 2 0] 

(A) frh (C) f±, *^^J:oTt#^tL^IS H B H ®^#iI^^tt^)ISe B H IB 

i o i #7xii 

1 0 3 T&JH 

1 o 4 ^b b h W*2»#«I (a-Sil) 

10 4a !$ h b bK^««I (^St^MI) 

10 4b Ji5o n pK^^S###M 4 mm) 

1 0 5 {=-yy-)V) 

106 yvitT^mm 

i o 7 (jcy-^-e^ h) 

i o 8 u-if-yt 



aiIiE# 2003-3084891 



&m 2002-325677 ^- V \ 94/E 



10 9 

110 ¥ y 9 'J >^7cH CJ >) 

111 y^'JV ?"fHt ( U K— ■/£ *Lfc«i£) 
1 1 5 *S H H B SC^SfJ!il 

116 M£*« 
117 

1 1 8 WiAWtom 

1 2 0 ^#£« j aA£*L&v»^c 

1 2 3 NM^I« CJ >) 

1 2 4 :^«!»jmA$*Lfc£ia 

1 3 2 imii&M 

1 3 3 mm ■ Kiift 

13 4 TFT Wi^) 
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[HI] 



(A) 



(B) 



(C) 



(D) 



(E) 



(F) 



(G) 



,105 

J..." - 1 04 — 1 04a 
- 1 03 



•101 




i} o a a a- 



o a a a ir 



108 

^ 1 04a — 1 04b 
1 TO 




109 
1 1 1 



1 1 1 



.114 



1 1 1 



1 1 5 



118 



117 



.116 



» » o » o d r 



123 



124 



(H) 



124 



120 



(I) 




on: 



133 



133 



132 



134 
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[0 2] 



(A) 



(B) 



205 204 — 204a 

/ 



^^203 
-202 



o a a a a- 



J 



208 

204a — 204b 



(C) 



(D) 



(E) 



(F) 



(G) 



(H) 



207 206 




212 



215 



4= 



0 0 0 0 0 0 (T 



219 



221 



X 22Q _fp 



223 



224 



222 



224 



221 22Q S?21 



(0 



.233 



233 




232 
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14] 



(A) 



323 



324 



,316 



320n 



(B) 



326 



i i i i i r i 

•325 327 3 



32.7 

\ 



320p 



(C) 



314 



314 



(D) 



333 



333 



333 



.333 
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[EI 5] 

(A) 



405 



L / 



404 



,403 
-402 
-401 



(B) 



404 -> 404a 



(C) 



406 







I I ^ Y 


\ I i II I 











(D) 



.408 

a a n ^ a 




404a 
— 404b 



(E) 



415n 



41 5p 



(F) 



419 



421 



/ 



421 



421 



/ 



420n 



421 



420p 



416 
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[H7] 

(A) 



505 



/ 504 



503 
-502 
501 



(B) 



4- 



504 — 504a 



(C) 



a g fl I X & T - — 




(E) 



519 



1 l — i 1 l i -"p jr 



521 



, /; 521 * 21 ^ 521 516 



5 



5 



520n 



520p 



(F) 



,523 



1 i i i 1 / \ 

524 yjjS^p^ S r 524 



am 



A/ 



522 



t :::::;;::::j |::-: :■:■:■:■:■:■:■:■) 



521 
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